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ms - FOREWORD 


This training manual is to be used for training purposes only. It 


. is: intended. that distribution be limited to activities conducting an 


approved. training program in the J-3 CR system. 
and ‘revealing sac ‘of the contents, the manual réquires safeguarding 
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in strict accordance ‘with the classification: - 
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2 7 om _. SECTION A 


© INTRODUCTION TOCTHE 3-3 PROGRAM 


a 


. ALTO) PURPOSE © 
| The puc vee, oft the A= rogram is to prov ide: to the 
- customer a global Sury ilance: capability for ac quiring photographic 
| intclligence data. phe 8 uccormplished by a contr Ollable sutelite 
vehicle containing high-resolution.panoremic cameras, an indexing - 
= = - = cartographic camera, _and two Sepurate re- entry vehicles for re turning 
| | the ‘exposed film to ‘earth: 
rr re a - | 
Neb This reconnaissance program consists of highly specialiacd 
and closely u$sOc iated “yr: MPs. of pe rsonne 1 who design and manufactur e 


‘\ 
qhe - major ‘components* ‘plan the utilization of this eqaipment, control 


: a e the: G ‘quipment: during asc ent, ang. orbital flight, retrieve the recovery -_ 


> curtogr aphers and data analysts, A condensed chart show ing the. com- 


bined ‘organizational arrangements | of these groups and the: flow of the- 
product: is shown. in Figure A-1, 


te 


AS1.2— The J-3 payload consists of a high-resolution panoramic - 


‘and geodetic camera system mounted eatin $tructures and 
attached to the Agena booster vehicle. The Agatha -accomplishes 
injection into orbit and provides a ‘stuble platform during orbital 


operation. Two independent satellite recovery vehicles (SRV"s) 





“: de- e- orbit the exposed film. One SRV contains the photography taken ‘ 3 
during the first part {A mission) of the orbital flight. ‘The second 
-. SRV contains photography | taken during the second part = mission), 


. a Male ae vehicle, “process the film, interpret the film images, an function as. 
} of the. orbital. flight (see Figure A-4).. 
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© 6 ‘ A w RAS SO ae . ead . . 4 . 
12.0 PROGRAM CAPABILITIES —F- gee ie ; 
Two high-resolution comers Dope ratiap vat dade prov neler : , 
the 7 panor wrt photogr phy. a ae -entetic. calne rit AMESTC or Dght , =? 


Improve d Ste ‘Vlar Tndew ei “hyja) yet ae ite. Ster reba soeth she Nir peers 
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This system as connueniconiele: af frenn tr ine asags stat isaten wer. ue ae 7 e 


Ero iar ssauegg le: avin i eh SI bh cattle ly It pe re ent of. —_ : 


the earth's, biabitatsle Iisivd at 


“sa cane ae Lane a ab in-ste cee hy the : 
panoramic syste try, carned 05 °h pe reactst by Ue: eardiogra phic lens in single- : 


de is store Oo. F light oe )taituedees bay la: pr e\hauneh: Ne be “« te “dl ha ‘tween 80. a 


t ti - o 
Ah in- fhipetst® fit to ocategd pRsure 1 itr 7) ‘ hunge capability 


poe: r ss filius with silt ce a hight ¢ “harae ter is ul S ini Juding. c olor) to’ 





erfidatior iu] ten: apolar “ein angles “us dow us | or aa are CS. é ea 8 hig, ee 


«fF he: fight © aujpment is pr Se ently quai lifted for’ a.is- day, 


or intat Alife, during ‘nich time two re “avery venie ids are de-orbited, 


* te; deliver film fron ‘the 4 prissjion caneh freeones the: Is mbssion = ets 


‘ - . ‘ ° 
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A-%.0 CONCEI TS [ ee te, BO te. re 


A-40}° Differenc es Het ee: ‘en d= PTY im (see Sec tion Bm 
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‘The J-3 systems 3 ane volotion a ES vious Systems having -. . 
However, ‘iiany imiprovements in resolu- fs % 
oe eo 
utilizes ‘a dual, constantly rotating, panoramic camera with one iyn- | 


. the sdme general purpose. 


tion und capability have heen ine orporas ed in ‘the JH. The-] 


proved. double stellar index eamera, housed_ in a°60-inch diameter o eg ope 


‘structure; whereas the J: I system used two oseiljating panoramic 


cameras and. two stellar index. cameras housed in a 60- -inch! diameter. . - 


structure. Many advantages in résolution, stability, and Sconemny ae 


accrue from the new ‘design. A detailed description ofthe J - ysystem 


may be found in Appendix BB. Rh aol an “eho Oe ae z aie, ee 
: eer a 














Since 1959, eight different models have been (cai 
eachfé improvement. on its predecessor both in capability. and, 


reliability. See’ section AA- 1.0. 


“A-3.2 | [ntegrated Eftors 


From its inception, the systems have been produced beet” oe 
“through the integrated efforts of” various associate. contractors. These . 
* contractors are: LMSC - Agena and. Instrument Vehicle; Itek Corp. - | 
‘Main Camera Systems;, General | Electric Co, - Satellite Recovery 


: Vehicle; Fairchild Co. - Stellar Index Cameras and other devices. 


“See Figure A-1, above. ; ‘ oo ‘ Zé - ; 
-A-3.3 pe ee | om & yok ? ns So 


To achieve the greatest efficiency, and product reliability | 


— testing efforts, La factory-to-launch concept has’ been developed. . - 
‘This concept minimizes. redundant testing, disassembling, and handling 
“during ‘assembly and checkout. The payload vehicle is shipped to the 
launch site in flight configuration, and minimal checks at the launch 
site‘are performed to ensure confiderice. — ee ‘~ 

All components are given rigorous functional tests, ‘both 
before and after environmental tests. All complete systems.are — 
given similar tests, with the addition -of a vacuum chamber: orbital 
simulation test. Special ground support: equipment has been produced : be 
to erate testing and handling at all levels of assembly. ; 
During the entire course of production, from manufacture _ 


» 


to launch, quality assurance monitoring is performed. Log books | 


record operating and calendar life (LOL/LCL) statas, failure trends “ | & 


* 


. . . 
. ’ 1 
. . i 
. ’ : . . 
. = .- . 
» 
. . ee 4 
’ ‘ : “ ‘ . 
. + . 
* : . Py . Pa - 
. 








A oi 


madifications, and all other variables affecting quality and reiliability. 


ee Pe : Qui Walification Testing 
ae Reliability is enhanced'by thé performance of tests which 
7 seek to ‘simulate the actual environmental-conditions to which an 
le equipment is subjected in-flight. The payload vehicle is also tested 
ees . for, compatibility - w ith ‘the Agena. = Ps 
| . ; os According to the cifcumstances in which various tests are 
is _performed, these: tests simulate vibration, thermal-altitude, shock, 
_ acceleration, and any special environments which are found necessary. 


“AV. 5 ‘Nomenclature’ 


- 





- 


To achieve a uniformity of understanding throughout this, 


= text, "Figure a- 2 through A-5 establish standard nomenclature, and 


Figure - A- 6 defines the coordinate sy ystems.” 2 ot : 


TA-4.0— -OPERATIONS ANALYSIS 
, | Operations analysis considérs the following: 


Mission planning me ie | 2 
Systems performance €valuatton’ 
| c. _ Film evaluation (pre- -and pean) - 
& = d. : Operational support eee 
| A-4. i Mission planning involves selection of: requirements. for 
photographic targets and: programming of the vehicle command system 


to patiaty | these requirements: y te See ae 


4. 


A- 4, 2 System performance evaluation ¢ consists of comparing flight: 
_ performance data, both photographic and. telemetric, with baseline , 
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ONY “ACCESSORIES - : 
a SECTION = ‘ 
NG oO 
aa Pee —. — HAIN ENGINE” | 
es Figure A-2 | Nomenclature of the Major Components ae 
oo Of the Launch Vehicle tate ee 
A-6 See 









SATELLITE - _.————— AGENA STA, 
VEHICLE - X 
SEE FIGURE | e, PROPELLANT 
| oe . _ *e TANK AREA 
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tor improvement. 


A-4.3. © Film Evaluation: - “a ae 


a. Preflight, evaluation ie that the System is 


\ 


| operating W whine limits pages ee li. 


"Postflight i valuation is used to compare pre dict al 


performance with actual performance. 


; - 


7 ae A- 4 4 _ Operations support consists of computational activity be1ture 


so?” 
‘ 
- 


‘ 


an ‘ and: daring the flight, wherein orbital parameters. ephemeris, and 


e 


: iaunch windows are predicted and updated. After the flights. support | 


consists of analysis of the thermal model and all other available cats 


to diagnose anomalies and suggest‘impfovements.. * 


“DESCRIPTION OF SYSTEMS AND COM PONENTS AND 
- THEIR OPERATION, = + 


} 
ine 
“or: 
° 


‘A-5.1 a Launch Vehicle : — ae oe : 
| The Douglas. Thorad SLV- 2G serves as the first- -stage | 
‘launch vehicle for the system. See Figure A- “23 

The LMSC Agena SO+1B serves as the second sane) of the «+ | 
| launth vehicle and as a stable platfor from which the camera aiere hh 
operates. See Figure A-3. The Agena provides. the electrical power, 
commands, T/M and three-axis stabilization to.the camera system. - 


A-3.2 + + Payload Vehicle ; ; . ia 
A-5:2.1 Structures e a , = ee | OF 


The camera system is mounted in a magnesium thorium : 


| monocoque spacefrane consisting of an instrunient barrel, a- conic | 
oF ae section pavers one Satellite recovery vehicle (SRV) held d internally. 





, Pi ia 


‘ 





e 
x. \ . : - 
. 7 . 


a 
of, 





and a fairing section supporting ttie second SRV (which additionally acts 


‘ . « . 
a ’ - « <i : ' : 
. ‘ 
. : ‘ . ' . » . 
en a) OF one : ; : . in . 
2 2 . 
‘ me te 4 - ‘ 
a a ey . . + : 4 F 
‘@. 
ra 
‘ma am ama Ole Ce meme eee Ee lUlUree CO 
. F é : 


_ag the nose cone for’ ‘the launch vehicle). See Figure. A- 4. 
Thermal control of the system, in orbit is, in general, 


achieved passively, By. means of coatings. with various thermal proper- 
ties wh sch enable them to heat or coul the systent. The thermal 
vena of the system is predicted and- analyzeé -by means of a thermal 
math model. 7 ; 

Absolute mechanical, electrical, ‘and thermal interfaces 
" exist between all separable units of the system. ‘Also to be considered 


+. an 


_are the abstract interfaces, such as those between the recovery forces 


* 


and the recovery vehicle (RV). c ag a a ee : 
ve ; 
A-s.2. 2 CR Instrument. | 
The: constant- -rotating (CR) camera subsystem consists of 
“a stereoscopic pair of high-resolution; . 24- inch focal length: cameras. . 

The. camera system is supplied with unexposed film by the supply a? I 
cassette subsystem and divested of exposed film by. the” two take- up - 
Subsystems, one of which is mounted in each of the two Satellite 


recovery vehicles. Fully loaded, vach: SRV has the capac ity to 


«- 


_ retain half of the total film’ supply. a aes 
Td avoid image smear, image motion comrot is needed by 
the CR instrument to compensate during film exposure for forward 
movemeut of the satellite, earth rotation, and oblateness of the earth's 
‘surface. . | | | [a a rn 
| Z Exposure control for the CR ‘and DISIC. cameras is provided . 
to compensate for varying light conditions and various types of ee 


_ used in the system, : ae ae ae 


_¢ 


* 


_ A-5.3 “pisic . - . 
,The Dual record Steyar Index Camera (BIC) is a three-. 
lens’ cartogiaphic/ geodetic camera gystem't ‘that takes simultaneous 
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_A-5.4 Support Subsystems | . 


on each exposure ‘of film. The clock output is ‘telemetered via the ae 


''s ystem d 


’ telemeter system to the tracking station.’ Digital tape recorders ‘are. 


— oe 


¥ 


a a 


interlocking photpgraphs of star patterns and pee ee “e can operate 





teamed with the “5 cameras, or independently. Like the ER cameras, ces 
the DBIC film taxe- -up load is eivided between the two SRV's. 


S . & 
« : s 


e * «@ = 


A highly accurate digital clock records a.binary time word. 
". 


“Agena to the tracking stations to correlate clock _time with Greenwich 
Mean Time (GMT). Fiducial marks and other correlative data for : 
precise orientation and positioning. of imagery are oe recorded on = x 


each exposure. . pe Ye ; : x oot 
i A pressure make-up unit (PMU) maintains internal pressure . aes 
in the Fee section during CR camera operations above a critical. - 
"level necessary to Suppress electrostatic discharge ¢corgna effect) . x, . 
‘which would otherwise. leave Btatic. marks on the film. ie _ 
Ee A system of real time and stored. commands controls the 
; ie orbital operations. "Thege commence are e provided by" 


“and through the Agena. ‘ 


7 YY ‘The electrical power to operate the system > is provided by | 
a complement of batteries carried by the Agena, except, for the SRV 
‘sy, 
“which ‘has on-board batteries used daring flight recovery: 


Diagnostic : and control data are transmitted by the Agena — 


mounted in the two SRV's to record the outputs of certain selected - - , 


functions, “making it possible to acquire selected operational and ‘diag- 





- nostic a The clock output is dlso recorded on the digital tape 
recorder to data correlation. cas. ce |= ane or, ano ‘ 
A pyro system provides motive power for the mechanical = rs 
operations requiring then f energy for a short time! These devices are 

. ‘used for ~ separation functions, ejection 0 of various doors, and cutting 








"A-5.5. Satellite Recovery Vehicle (SRV) 
E The satellite® recovery vehicle system makes it poses to, 
return n exposed film to earth, ‘and two SRV systems are required on 
each payload to contain ‘the quantity ‘of film exposed. 

ae os ee 4 The SRV system includes the following: 


. a. cA capsule to contain ‘the film take-up system and 


ee - ancillary devices (i. e., batteries, beacon, T/M _ 
‘transmitter, aoleat tape. recorder, recovery pro- 
grammer). as 
~~ ae A thrust cone to mount de- orbiting devices. 
an en: A thermal shield to ipotact the iors against the 
“a a - — * * | heat of re-entry. PE EE RY 
ae da.” A parachute to lower the capsule to earth without 
Se 7 -~ exceeding . ité. structural mits. . . - o 
eo - 5 eae < ne Bie S eee ae 8 .* Sr Soe = gk Ne 3, 
ee A-5.6 3. Recovery Operations ae PEO aad 


= ; aos tee The e recivery: function comprises s thie following functions of 


“'the'srv: 7”, UEP ge a a 
; a. a ae ee from the satellite vehiele.. | ~ 
ty _ De-orbiting by means ofa. Eero rocket mounted 9 
- - the thrust cone, which is. then Aettisoned (spin a ig 
stabilized). _ oS | Se. ae te 
8 c. | Re-entry into the atmosphere while being protected” | 


3 thermally by the thermal shield, which is then... 


{ . | jettisoned. ; o> : : | 
: r 
jg, : da Descent by parachute for ees air. recovery or water . 


a] 


. impact: Lees : 
Air recovery is the | normal foals of récovery, and after 





, such recovery | the’ capsule is oe: t for pro- 
cessing of film. Dt dere de re aoe i roe 
«J: . ok a . ! : : re Fe 2 , : ) ., °. = 
ame. CU hats : ae a “9 3 . a ed 
Bi . : “ : ere i “8 7 S i% a “s : 
7, se io ee > ie eae ay. 
; ; ‘A-14 .. Be . : a a € 
7» - be * ce 
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| . *. ’.° SECTION B 
. ‘ 
. AGENA 
B-1.0 PURPOSE 
i . ves _ The purpose ‘of the ‘Agena vehicle is ta provide . the second- 
2 uae thrust and. guidance to = J-3 payload ‘system into the 
‘ . ars re desired orbit after the first-stage Thorad booster falls away. On- 
; | 7 orbit, the Agena then. provides the payload system with operating: 
al a ar power, coramands, communications, a stable platform, and a ; 
ae . rin recovery. re-orientation attitude, . 
| a : 
| me ce ati 1 Function ; | 
a es, rae - The principle funetions of the Agena vehicle are ‘suinma-_ 
ae eae al nieces: the Payload/\gena into the desired orbit 
[ = oe 5 ae between 80 and 200 nautical miles: (NM). ‘See Figure 
: . 0 Bh. : oe 
| - Sei aig ‘be "Provides a stable platform for the payload. 
coe 8 7 a : Adjusts the orbit to overcome orbital decay (See ~ 
[ : 7 . Figure B-2, » wie. 
— s rani “d. Provides one VHF and two UHF command links with. 
| | the ground tracking stations. _ ; 
are eo. ee, Provides stored program commands to operate the~ 
| : ~ ee y : equipment: when not in range of tracking stations. 
4 4 ; f sees ie f.‘ Provides a telemetry system to obtain operational 





— 





and diagnostic | data about the onkoard equipment, and 


to record this data for later playback as well as. real. 


time’ data transmission when the Agena i is over a 


"eas tracking station. 
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g. _ Provides electrical pgwer for the life of the mission. 
| h. | Provides an Agena/ LOR EY a suitable for de- 
orbiting the satellite recovery vehicle (SRV), and. 
- subsequently returns the Agena/ Payload to normal 
orbital flight attitude. | 


B-2.0 DEFINITIONS AND COORDINATE SYSTEMS 
B-2.1 ' General Definitions 
| a 7 The launch vehicle may be defined as ‘the complete vehicle 
as launched in- Support. of a given mission and prior to any staging 
| or other in-flight ‘separation of components or systems (i.e., pay- ) 
as Ane — a aes venicle: and primgry booster). See Figure A-2., 


-B-2, 1,1, Interface, Definition = 2 
Interfaces may be defined as the physical junction and 
7 assaciated: “mechanical and electrical hardware between major 
“launch vehicle systems as specified by. associate contractor design 
. Fesponsibilities, and also all of the physical, functional, “and en- 
vironmental characteristics of the rernSe vehicle that direcfly . 


affect interface hardware'design. a ar os 7 7 


B-2.2 Launch. Vehicle CoordinaiSSy stem | | 
- ‘Coordinate Systems for the launch vehicle; are expressed | . 
in terms. of station numbers and mutually perpendicular axes (see | 
Figure A- 2). " Station numbers identify position in inches along the 
-f longitudinal axis of the launch vehicle. Axes are labeled x ¥;: and 
+z, with plus or minus signs “assigned to directions along the axes... 
’ The axes perpendicular to the launch vehicle longitudinal axis ° 
divide the cross section in quadrants numbered clockwise ‘when 7 
lobking forward.. Angular Position is identified in degrees from _ 


‘the riference s axis or in a Particular quadrant. ‘The axes are fixed © 





_ {S8/CaCh 


ee = 


with respect to the launch vehicle, regardless of attitude or en 


phase. 


-B+2. 2, 1 Agena Coordinates 
: Agena D station numbers increase in the aft direction from 
an arbitrary reference point forward of the vehicle designed LMSC 
Station 0 to Station 526. 00. Vehicle movement about the axes is 

termed as pitch; roll, or yaw, - These motions are shown in 
| Figure B- ‘3. The angular reference system provides a clockwise 
360-degree orientation about the longitudinal or X axis of the vehicle. 
ee 3.- Launch Facilities | ; . 
= Facilities for Thorad/ Agena launches are available only at 
the iaehsde Test Range (WTR). | 

Oa goes ‘ e 


Be 2. 4. -bason Vekicie Summary" 


. The Agena D isa standardized vehicle: thai’ ‘can be con- 


one : figured to. perform as an intermediate stage booster or as an orbital 


_ vehicle. There are essentially five subsystems (SS) categories of 
. equipment that make up the Agena vehicle. These are (a) space- 
frame (SS/A), (b) propulsion (SS/B), (c) electrical (SS/C), (d) 


guidance and: control (ss/ D), and: (e) communications and control” 


oe 5 Agena Assembly Procedures ; 

| “The basic Agena D (Figure B-4) is assembled ‘into the - 
defined configuration and. tested by the LMSC Agena D Manufacturing 
organization under Air Force contract. After tests as a ‘complete 
system, the vehicle is accepted by the Air Force Satellite Systems © 


Division (AFSSD) in an initial: DD250 procedure. The basic vehicle — 


is then assigned by AFSSD.to using programs as Government-Fur- 
nished | Bquipenent (GFE). See Figure B-5. for. Sactiney-to-taunich 
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. Sequence. “in AIP applications, the vehicle, under LMSC direction, 
is modified by the addition of optional and program-~-peculiar a 


" ments... | 2 : 


B-3.0 AGENA STRUCTURES - 
‘B-3. 1 Forward Section ; 
(Figures B- 6: and B-7), Space and mounting are also provided for - 
certain mission optional components and kits. The section is com- 
‘pletely enclosed and is 40.5 inches long, extending from Station 247 
| oF to Station 287.5. 
The forward Section structure : is a welded truss- type 
tubular aluminum frame, to which are bolted external rings, longe- 


rons, skin assemblies, and access doors. Mounting brackets and 


_ tubalar ‘frame directly by. means of rubber-covered clamps. | 


e ** 


ce 7 _ Removable beryllium panels provide the principal access 


‘to components in the forward section. Addi ional access, when 


e 


necessary, can be obtained by removal of beryllium fixed skins 
which are belted to rings and longitudinal members. With equip- 
ment installed, ‘the vehicle cannot be erected or transported without 


. flight or ‘dummy panels in n place. 


. B-3,2- . Tank Section ag 
| ,. The tank assembly ieigers B-8) is an integral Suet of-the 


‘vehicle. spaceframe, ‘and Peovsdes the supporting structure and. 


is constructed of aluminum sheet formed and welded together to 
“make: up. the dual tank structure.. Overall tank length, including the” 
fore and aft R hemispherical tank. ends,. is 129 inches. athe. minimum 





‘ 
ee ee 


pages The forward section Houses basic Agena system components 


"shelves are provided within the interior on the tubular frame for the : 


. installation of components. -Components inay. also be attachéd to the 


exterior surface for the center portion of the vehicle. The ‘assembly 
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F | net volume of the fuel tank with baffles is 75.9 cubic feet, or a ern 


.of approximately 568 gallors.- The minimum net volume of the 


oxidizer tank with baffles ‘installed is 98.4 cubic feet, Or approxi- 


mately 736 gallons. Two external fairings, mounted longitudinally 


along the tank section, provide a passageway for the interconnecting 


plumbing and wiring between the forward and aft sections. In 


addition, the fairings Serve as tunnels for transmitting air from the 
forward section to the aft section. -during on-pad air conditioning and 


asc ent venting. 


— 


Be _Aft Section - 2 2 ee 


The aft Section pbovides a structural continuity from the 
tank section. to ‘the booster adapter and supports the rocket engine. i 


The aft rack structure 1s comprised of magnesium structural mem-=- 


. bers, magnesium ‘Skins, and tubular afuminum, fraces. The aft 


equipment. Pack provides mounting ‘facilities for. gas. SIGEOEE basic 


esc and other ‘equipment items. 


~The ‘aft section extends 79. 5. inches pee Station 383. 84 to 


Station 462.5 , and terminates, in an aft bulkhead which Supports ‘the 


| attitude contrel jets and booster separation guide rollers. ‘The guide 


booster adapter. ; 


* 


rollers engage the four guide rails mounted on the inside of the 


B-3.4 Booster Adapter . . 
| The booster adapter (Figure B- 9) provides the structural 
interface between the standard Agena and the first- ~stage booster. 


The booster adapter: contains two retrorockets mounted at . 


‘the 0-degree and 180- -degree angular positions. - The separation com- 


ponents consist of four Separation roller rails and a mild detonating 


fuse {MDF) separation device which is installed on the interior of 


"the adapter. The adapter | also houses a self-destruct system ‘that i is 
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designed to. rupture the propellant’ tanks sid. hediney: the vehicle 
_ during the ascent phase:t in the event of hazardous or uncontrollable. - 
"flight conditions. ’ 
% . 

B-4,0- _ PROPULSION SUBSYSTEM ay a hc 
B- 4.1 General | 

* The propulsion subsystem Wecludes engines, motors, and 
pyrotechnical devices used by the Agena in the formance of the 
mission as an intermediate Stage booster and cee, vehicle. 
‘fhe principal unit in the propulsiort ‘subsystem is the main, or BAC 
' Model 8096, primary. propulsion system (PPS), which aren 
single- bura migsions.. a oe . : oe 

Agena Sr onulsion, may be aks in terms of three 
Sompenent systems: (a) the ‘propellant tank pressurization, “(Q) the 
engine, and (c) the feed, load, ‘and vent system. Figure: B-10 shows | | 


the propulsion system schemiatic for the engine. 
, i a7 le. : oy ; 


_B4. : 1. Rocket Engirie System - is | ; 
The engine develops a rated thrust of 16, 000 potinds in 

vacuum for a total duration of 240 seconds... . Fuel is. unsymmetrical 

- dimethylhydrazine (UDAIH); ape oxidizer is. inhibited ‘red- fuming. nitric . 

acid (IRFNA).. 


' The thragt chamber assembly is an-integral unit consisting 


x 


of the eombustion chamber, nozzle throat section, divergent nozzle 
section, and a radiation- cooled titanium nozzle extension (see eo 
ay Figure B- 11). ‘The expansion ratio is 45:1.- The thrust chamber 
and nozzle are regerieratively cooled by oxidizer’ entering through - 
_ Passages in the thrust chamber- wall before injection into the com-" 
bustion chamber. ' ‘The fuel and oxidizer ignite ese in the , 
“rocket sae thrust chamber. get : r 


. -Apfengine electrical control ‘system provides for. ‘starting, 
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“operating, and, - shutting down the rocket. engine. in response to 





signals from the Agena guidance and control system. The engine . 
is gimballed and provides vehicle attitude control in pitch and yaw 
| "during engine operation by means of.lateral and vertical thryst 

chamber movement. 7 
_/ Ss The turbopump assembly supplies fuel 2 and oxidizer ander 
pressure, from the propellant tanks to the oe engine thrust 

| Ridtnber and gas generator. © -The assembly. consists of a single- 
+". stage, ‘impulse- typé turbine, a fuel pump, and an oxidizer pump 


which | are gear-coupled to the turbine shaft (sed Figure B-11). 


—_ 


The gas generator proy ides the hot. ‘gases required: to Start 
. and maintain the turbine operation: which, in turn, ‘drives the pro- - Pa 
a “pellant pump. “the das generator agsembly consists ofa small com- | 
bustion chamber, a single- -engine starter- peniter. a gas generator 


bipropellant valve’ and associated sqlenoid| valve; and the gas YS 


este: AF - Gontrat ot the e propellant he from. ithe turbapump t to the : oe 


valve and by a fue valve. 
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B- a 1. 1. I ‘Pressurization System . * . Re Be ais le 
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to pressurize the propellant tanks” to prox de the fe iredipropellant’ Mi a 
"pressures: at the rocket engine propellant. pump jar T| e sygtem - | | 
" (Figure. B-12). consists of gas storage, pyto-oprated helium ‘control 1. : 


valve, and the associated tubing: that connects ~s gomponenté. to. 7 
be oe dt: 


. 
PN ee ld 


_the- propéllant tanks and the fill and, dump. core 


gs.j | | 
bed f as t 1 
‘The pressurization system maintains the ¢ d hired pressures. aE 
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ir the propellant tanks at the engine turbopiimp pntetn. _ It maintains » ' t nee. q : 
these pressures from the start of the countdown progeilant loading. w _ \ van 1 
operation) until the completion of rocket engine. shutdown, “Approki- y 5 i ‘ 
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mately 1.5 seconds after start of the-initial engine burn, the pyro~ 
operated helium control valve (POHCVY opens in response to a 
° signal from the guidance and control system sequence timer. When 
the control valve is ‘open, helium gas flows through fixed orifices 
fone for oxidizer and ‘one for fuel) to pressurize the propellant, tanks. 
2% “After a predetermined interval of time, the oxidizer tank is 1S0- 


lated by closing a portion of the POHCV. The isolation of the oxi- 


/ dizer tank serves two purposes: - (a) creates a sufficient bias to - 
| “maintain the internal pressure of the fuel tank above that of the 
: oxidizer tank, and “(b) prevents oxidizer vapors from mixing with | 
| . fuel vapors through the pressurization system plumbing. This” 
' _ pressurization of the propellant tanks” is. sufficient. for. subsequént 


engine operations. 7 ¢ . 


7 - 
Pa 


= B- 4: J 1. 2. Propelisnt Feed; ‘load, cand Vent Sytem 


a ie, cee The feed, load, and vent system 1S comprised of the 


ee ae rad = as ° eo ve rae wm a > ee 


cae -_ * following main ‘Components: ‘two propedlant- fill couplings, “two. : 


“Spropettant: vent ‘couplings, “one helium- fill coupling, four: strainers, 
: . four bellows, and two ullage-control tubes which ure a part ot the 

propellant tank: assembly. The system interfaces with launch- “pad 
AGE to provide for loading propellant ane helium port closure. alter 
vehic? e Linoff,. Ke) prevent leakage. The sy stem also permits es 


! ping of. the dropellants Gut of the tanks and helium from the helium 


storage Sphetes::. a cae 
B50 | BASIC GUIDANCE AND? CONTROL. EQUIPMES Tt 

oe The basic Agena guidance and flight. control system COR- 
sists of guidancé equipment, | Aight, control equipment, and ‘flight 


"programming equipment. This equipment is described in the 


“following. paragraphs, os ae t 
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-the vehiclp, initiates signals to control vehicle ettitude- und fight 





Guidance lance Equipment’ 


‘The basic Quidance sesica detects changes in the’ “uttitddy a he 


direction, and ¢ ontrols the peciods. of rocket engine, operation. Thee 


system « cae tai lude an inertial reference puckape CUE), is 
horizon sensor (EH 


quidance. #1, box. The eoidang 2 components ure pac Rea predd ina puidine “ 


module (Fi igure 15. 133) locate doin the forward lower, aren of the = 
vehicle, its dngeexivi: forriing a part of the exteriog- surface of the, 
vehicle. Les a ee ae ae 
4 ar — P . oe. 
nt : : — re om : . P 
3 1. 1 Inert jal Re ference 1? ist: Kage: F . om, . oo 
-” : ; ‘ge! 


at nsing componera of the guidistit-e- syste inh. * Comtgined ‘athin, its’ 
rate- ineegratibg By ruse ype 5, eset pas alae ae ae ‘So that ra 


jnajor axes. 2 


| pyro (HIG) un 


>), an ucee le ‘rameter and ve «: hes meters une uu 
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The nertial rete rene: pire sie is thedprimigy attitude - "¢ 
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 lemperature- - ¢ontrotled inte: gior ure three singlq- degree :- of. freedom, n°” 
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Jee gyros inde. ure twa her tically sealed imtegrising - , 


s to Sense, pite fi dnd ‘yaw: and one miniature integrating: .- 





ayro (MIG) unit to splisee ppl. eae — Cee, she ; a 
iN unt LLons of the ata are os faliGws: : 
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: The Barnes Mod HC infrared horizon, sensor (HIS), the - 
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second attitude sensing component of the guidance system, consists 
of twosensors anda Signabimixes. Bath senser hend-seans the 


space below the sehicle, detects the dascontinmuity tho Cheer arsfe can acct 
(HR) radiation between cisethh ane spose , atubpeneraten is copres- 


» prermedanng? oulynil signi (hiyure Hs 2-4). Dtee- seagtnncal Hani Y sannaly ce 
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Tuunct pads Western Electric ¢ ompany (BTT, ur ound Srutiuri) trans- 


mats tf: (cadio fraquenc y) gteering ¢ ommagds uSsure. proper att 
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tude during ascent. andanjecfion ato or bat. Eiese c ommands’ are. 


> - = 
divided into two SSR les: Cominands to the Thorad Lousten ae mae 


ae 


u ummiubids to the Apena “satellite upon Separation ftom “tt the Booster ms 
‘This pr ogram uses rhe commands tu “guide. the vehicle into “the: oa 
a - desired Grbat, rather than cng ine re-start ahd a second buch. Th a, 
“BT sletring. <ommands- -actugié relays within the BTL canigter to 


ee provide 400 fiz alternating current 10 the torquing: amplifier and. ue 
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phasing of the ‘400 | Hz signal determines the pitch up, pitch down, 





yaw left, and yaw right responses. The rate of response is 2 degrees 


per second,, which provides fine adjustments to the preprogrammed 
rates and times supplied by. the primary (ascent) timer. 
B- “9. 1, i ‘Velocity ‘Meter 


Sal ‘The velocity meter is one of the ‘major sensing elements 


; of the guidance system. Its purpose is to terminate the thrust of 


the rocket engine after the ‘vehicle has increased its velocity by a 


predetermined inérement. The velocity meter does not measure 


velocity; instead, it measures acceleration (change in n velocity) and 


integrates this quantity to determine. velocity. & 


_The Bell Aerospace Corporation velocity meter consists of ° 


a pulse- output: accelerometer and aA eure. counter, The accelero- 
meter senses acceleration along its sensitive ‘axis: and produces 
a output pulses at a rate that is proportional to the second accelera-_ ; 
” tion.. The. pulse soe counts, these output: pulses and energizes | 7 
ie the thrust termination circuit when the total: count: reaches the pre- . 


selected binary number that has been set into the coynter, © 


‘B-5.1,5 Sun Detector Assembly : 


€ 
A horizon ‘sensor ‘head inhibit device may. be required to 


cuiniinike the ‘effect of the sun on the horizon sensor system, The 


‘sun detector assemblyconsists of a cadmium- selenium. detector, 


transistors, resistors, a relay, anda potentiometer ~ all enclosed. 
in a cylindrical body. The field- -of- view of the detector extends two 


‘degrees on either side of the horizon sensor field-of- view. Thus, 


it "sees" the sun just before the horizon sensor does and disables 


. the head just before the sun enters the sensor's field-of-view. The 


device removes the horizon sensor roll output from the IRP. roll ; 


gyro and grounds the gyro torque pa line Paani) the inhibiting 
- periods. oS 








- 


B-5.1.6 Guidance Junction Box | 

The guidance J-box provides a distribution center for the 
signals and voltages entering and leaving the guidance module. It 
also functions as a central point for routing signals between the 
various components within the guidance module. In general, it is 


made up of ce and terminal boards mounted in a Single chassis. 


B-5. 2 _ Flight Control System Equipment 


: The flight control system controls the vehicle attitude and 
direction of flight. Elements of the contro} system displace the - 
_ vehicle about its three axes.in response.t te’sy S from the IRP. 
' The night control equipment consists of ‘€ ie aa electronic 2 
> unit ,a pneumatic ‘control system, a hydraulié control system, and — 
a flight control j junetion box. , 
‘B- 5. 2. 1 Flight Control Electronic Unit - : . 
_ The flight control electronic unit processes the - attitude 
‘error signals from the IRP and distributes them to the control, 
system, | Processing consists of modifying and amplifying the 
signals and directing them through five electronic channels to | 
actuate the pitch, roll, and yaw mechanisms of the hydraulic con- 
- trol systems. ‘The gas thrust valves are connected in pairs tg the 
roll and yaw pneumatic ‘channels, oe the pitch pneumatic chan- | 
nel gas thrust valves are connected independently, Each hydraulic | 
actuator is eons through a single errr channel. 


B- 5. 2. : Pneumatic Control Syateen (Primary) . | 
‘The pneumatic control system exerts control forces on the 

vehicle by release of cold: gas through thrust. vifves {attitude control,. 

etc.) to prodace. three-axis corrective torques. The system con- 

_ Sists of six thrust valves, in two clusters, a poeumatic “oer 
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and a 2200 cu. in. control gas storage sphere. The location of the 
‘pneumatic system hardware and the thrust valves. required for 
correcting ‘various attitude errors are depicted in Figure B-15.- 

The thrust valve cluster nozzles provide a thrust of ten pounds when 
in-the high*pressure mode (100 psia), anda thrust of one-half pound 

_ when in the low-pressure mode (5 psia). The high-pressure mode is 
normally used during ascent and recovery portions of the flight, while 
_ the low-pressure mode is- used during the orbit phase of the mission. 
The pneumatic control gas consists of a mixture of nitrogen and 
Freony normally. The percentage of mixture is Nlight-peculiar and * 
dependent upon mission requirements. - Different mixtures provide 
different: densities, loaded weight, specific impulse, and total | 
“available impulse . ; 

; Fhe pneumatic system is activated at booster/Agena 
‘separation, ‘and provides pitch, -yaw, ‘and roll (high gain) attitude | 


control during the coast phase. At Agena ignition, the pneumatic . 


: * system continiaa’ to provide roll control, but the pitch and yaw cone | 


; “trols are transferred to ‘the hydraulic control system. At engine” 
- shutdown. the pitch and ced control is returned to the pneumatic’ 
system. | | . 
For orbital missions the IRP, “horizon sensor, and gas jets” 
. Can be used to provide active attitude control as described above. 
Pitch, yaw, and roll attitude is maintained in the low- -pressure 
| mode ow gain) during © orbit. 
_ , : , | 
/ B5.2.3 Pneymatic Control Syatem (Lifeboat) - | 
In the event of failure by the primary pneumatic control 
system, theLifeboat (LB) pneumatic control system may be utilized 
_ to provide .a successful recovery and prevent the mission ‘from 
being a failure. The Lifeboat pneumatic system is a unique and - 
* seperate system completely isolated from the primary system. : The 
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pneumatic control system: exerts control forces on the vehicle by 


: release of cold gas through the LB thrust valves to produce,cor- 


rective torques which align the vehicle with the magnetic fields of 


the earth. The system consists of six separate thrust valves, a 


pneumatic regulator, anda 900 cu. in. gas storage sphere. The 
location ofthe pneumatic system hardware and the thrust valves 
required for correcting yarious attitude errors and roll rates are 
depicted in Figure B-16. The gas mixture normally used in the 
primary pneumatic system is also usedin the Lifeboat pneumatics 
system. This gas mixture is normally a trade-off between the mix- 
ture density, loaded. weight, specific impulse, and total available | 
impulse, and is vehi¢le-peculiar for each flight. “- 

- The Lifeboat pneumatic system is normally isolated by 
means. af a solenoid operated valve, and is a Itivated only by the 
- Lifeboat electronic timer in the. event offailure of the primary : 


~prietimatic system (see Figure B- 17). 


Bes. 2 4 Hydraulig ¢ Gontrol System . . 
The hydraulic control system guides the vehicle duving 


periods of engine operation (see Figure B- 18), Directional contro} 


‘in pitch and yaw is accomplished by gimballing the rocket engine 


thrust chamber by means of hydraulic actuators controlled from the 7 


. flight control electronic unit. Hydraulic power for the actuators is 


supplied from a ee power package driven by high-pressure 
UDMH. | : 
‘ * as . ai 

A ; 3 


» B-5.2.5) Flight Control Junction Box . , . ~ 3 fo /X 
The Aight control junction box with its Seeacal flight coh- . | 
trol patch panel Ys the principal junction point for distribution of ; 
électrical signals within the guidance and control system. The. flight 

control patch panel provides ~ means of varying. the interconnection. . 
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of the siiiances module, flight control electronics unit, sequence 
2 timer, payload and Program: peculiar furictions, telemetry, umbili- | 


cal, and veliicle test points. 


t 


' B-5.3 . Flight Programming Equipment (Ascent Sequence Timer) 
Flight event programming necessary to accomplish the 
_ Agena/ascent phase of the mission is provided by the primary 
sequence timer.’ | | ; . . . 
The timer consists of 72 switches (10 amp resiStive contact 
rating) arranged in 12 discrete switch banks consisting of six ~. °. 
switches; and are subdivided ‘into groups ranging from two'to four 
switches each.” | with this arrangement, 24 Separate events may be 
programihéa. The majority of. ‘the switches aré used by the ‘Agena 
itself. Approximately one-third ‘of the Switches are prcuert to the 
Hight control patch panel and utilized for variable mission functions. 
The sequence timer furnishes the Agena with switch clo- 
sures, +28vnc, or 28V. return ‘commands and pyrotechnic ‘power * 


to initiate pyrotechnic functions. The timer. accuracy is a function 


of | power supply frequency, accuracy, and cunning time. . 
B-5. 40 ‘Optional Guidance Equipment Kits _ 3 


" (“Optional kits which are applicablé to the guidance and - 


control system are. deseribed-in the following paragraphs. 


: ie B-5.4.1 Flight Control Patch Panel Kit ‘i 
. This kit is required by this program: to eases thie basic 
vehicle test patch panel installed in the flight control J- box. ee 
of the patch panel is a usirig program responsibility. Installation. of 
* the programmed fight control patch panel provides program-pecu- 
~ liar guidance and control-signal distribution and power-control 


routing points, ‘plus routing vehicle command functions. . 








B-5.4. 2 Auxiliary Nitrogen Tank Kit ; 


~ 


_ The auxiliary. nitrogen tank kit is used to install a 2200 
cubic inch capacity high- pressure sphere in the aft equiprrent 
support structures The auxiliary tank was necessary to provide 
additional control gas due to the extended mission requirements. 


A temperature sensor is supplied for measuring gas temperature. 
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When used in conjunction with an existing pressure transducer, 
it furnishes th capability for telemetering a accurate information . 
on the gas noes : 
With the Qight requirements for a low-altitude (perigee) 
mission, ,the drag due to the atmosphére has. increased considerably: 
To compensate for this, a drag make-up system (DMU) which con- - . 
sists of a maximum of twelve ‘rockets and a nominal number of nine, 
are installed on each vehicle, (See Figure B-2) With the firing of 
- each of these rockets, a change in the height. of perigee and the 
P angle of the argument of perigee renults: *this requires a restabi- - 
lization af the vehicle and, of course, a quantity of control gas. is oe 
used, To provide for the increased consumption of gas, a third : | n 
"(2200 cubic inch) auxiliary nitrogen. sphere has been addea> A 
temperature sensor and pressure transducer provide telemetry 


monitoring of the gas during flight, : ye 


~ 


* 


B-5.4. 3 BTL Adapter Kit ‘s 
os The BT Lyadapter kit is required to accommodate instal- 

- lation of the Bell Telephone La oratory (BTL) conimand guidance. # 
-System in the Agena D. The kit consists essentially of the BIL ~ 
skin, UHF traveling wave slot antennas (ventral.and dorsal), wire 
harnesses, BTL umbilical door, BT L.control package, ventral. 
and dorsai. fairings, fairing covers, necessary mounting hard- 
ware.,. The BIL-600 guidance. canister which contains the inte- ce ; 


grated command receiver, transponder eircults, and associated’ 








poeipment, are Government- Furnished Equipment (GFE) and not - 


part of os kit. 2 wok : ee Se 
" During early stages of ascent, BTL commands aie trans- | 
mitted to the vehicle” via the dorsal anterina. After pitchover, the 
commands, are transmitted to the ‘vehicle via the ventral antenna. 


in order to optimize the decent trajyectory,for a low - angle pitep- 


a 


7 


¢ 


over, it is necessary to optimize BECorton of the BTL commands. 
. To minimize interference pattern between ihe two. BTL * shtennas 
during the later. stages of ascent, a controllable attenuator is in- 
_ Stalled in the wave guide of the BTL dorsal antennaf _The attenua- 
Te | tion is controlled by, a BTL discrete command. a ae 


The Agena- installed BTL radio ‘cormand system is used . 


‘a * 
« 
. 
7 . ‘ ae 
' F 
t 
3 c » 
° é . * 7 
* 


to ) provide the Agena with ‘increased accuracy during ascent and 


e2 


injection into orbit. By controlling the vehicle into the desired 4 


’ 


orbit, this eliminates any. requirement for a second burn to correct 
orbit. ‘apomaly. The BTL. system ‘also prosides discrete commands . 


| . in addjtion to the Steering commands, , This is ‘in conjungtion grith - 
v 


’ 
a 


. * 
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the ascent timer of the Agena. eS gs - nas? Vee 
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B-6.0 ELECTRICAL SUBSYSTEM - — ee a ano 
B-6.1- General ; .) — i 7 ae ; 7 : 


ea The. electrical subsystenr- comprises two. major eMiegories | 


hae of equipment - one providing. unregutgted and pyro power and ‘its 


* 


| =e and the other providing déstfuct, capability, 

a 2 = | eS ES 

B- 6.1.1 Electrical power er bystem — a 
The electrical power system (EPS) furnishés ‘power at the 


as 


ner 


ens 


voltage: ‘ley 1s and trequencies reqaired by the aSsociated. vehicle :” 
" subsystemi and using program. equipment for a tirne period con- - 


.Sistent with the. vehicle eaisiion duration. ‘The Agena power system |, 





. is made up of power § source © components, power. conversion den- é ne 
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ponents, and poner control and distribution components, The 
| power source components consist of primary batteries to supply 
the initial source of energy to the power equipment and other 
® system components, as, well as secondary batteries. td Supply » 
pqwer to the destruct system The power conversion components 
sist of the Type XIIA, 400- \ Hz, 11SVAC, three-phase inverter 
and the Type IXA and Type X * 28V DC-DC converters. Internal’ 
vehicle power is controlled by the main power transfer, switch, 
which is capable of transferring from AGE external power during 
test to internal vehicle power. . Power control and distribution. 
- components consist of switches to transfer between power units, 
command or programmed switches, and wiring harnesses for 
distribution of electrical energy to the system components. ~ 
ay 7 | | 
B-6. i 2 Destruct System Power rk = . 
| : “the basic. Agena may be destroyed by means of the self- 
" destruct system ‘during. the ascent phase, . liftoff to just prior to. 
- booster /: ‘Agena separation; in the event that hazardous flight con- 
ditions occur. The destruct initiators are provided power by two 
Type VIA secondary batteries. These batteries provide a terminal 
voltage of 7.5 volts minimum with no load, and are normally in- 


stalled in ne Agena during = pountdews on launch day. 


B-6.2 Basic Vehicle Flectrical Hardware: 


‘The basic Agena electrical hardware makes: up the basic =< 


power ‘system, and the electrical portion of the destruct system. 
"Capabilities of these systems may be supplemented or altered oY 


Sa 


. the addition of Sprional ‘and A peculiar hardware. 


hae | 


 B-6.2.1° Basic Vehicle Power System ° 


ane main pea! system of ne standard Agere provides: ake 
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Table B-1 Typical Battery Configuration - 
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; however, for + Anmtalling ee ic, Type 1D, at aa iH, or Type V vi 








a 
for a component input unregulated voltage ranging between 22. 2 to 
29,25 VDC. The amount of available electrical power depends upon 
the type and number of batteries selected by the using program. A 
typical installation showing the types of batteries and the quadrant 
in which they are installed is shown in Table B-1. The power dis- 
tribution system is shown in Figures B-19 and B-20. | 
| The secondary battery system provides power for the 


destruct systems. Two Type VIA secondary batteries provide the 


7 necessary power for the basic " self-destruct system. They are’ 


installed in the: booster adapter. assembly. 
Table B-2 lists the nominal battery power required during | 
the period from, Agena liftoff through engine burn; earth-orbit 
injection for a representative one- ~hour ‘duration ascent mission. 
. | ; ; 
eee Nominal Agena Power Requirements 


4. 
i 





.  BApropuLsiOND =. 506 = 
7)  O (GUIDANCE & CONTROL) =» “si - - 3B 
CEC (TELEMETRY) 123 16 
SYSTEM LOSSES 108 | 95 
-. . . oo i a : 

“TOTAL 1101+ 530 


B-6.2.2 Power Source Hardware. 
Primary batteries furnish the power required by the 


associated vehicle subsystem for the time periods consistent with 


the vehicle mission. _ Secondary batteries furnish, the power 7 ~ Mes 


required for the destruct system. 
ie The primary batteries are not part of the basic Agena, . 7 


but must be provided by the using program. “Provisions are made, 
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Power Distribution System 


' Figure B-19 
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primary batteries by utilizing available optional kits. The selection 





‘of the type and number of batteries used for each Agena mission 
‘ is dictated by the power requirements of the using program. 


Battery parameters are shown in Table B-5. 


- 


A pair of Type VIA secondary batteries are used in the 


barsic Agena self-destruct system. 


B-6.2.3 ‘Power Conversion Hardware af 
. | The Agena power conversion equipment consists ofa . 
: | Type XITA three-phase inverter ‘and Type [XA and Type X DC-DC 
| converters. The inverter is mounted in the power module in the 
Agena forward section and the Type 5 X converter on the guidance 
“module, ‘Though the inverter output is available at a connector 
# onthe power distribution box for program use; care mist be . 
exercised - avoid interference with the ene of the Agena. 
Guidance and Control subsystem. | ae 
“The inverter provides’ 115 vac (rms), 400 Hz, three- - 
2 has: power with Phase AB used‘as a source of single- phase power. 
- The output is delta-connected with point B of Phase AB grounded 
external to the inverter. The input may range frem 22 to 29,3 
VDC. The load power factor should he maintained between the limits 


of 0.8 lagging to 0. 95 leading on each phase.. The maximum load 


. é , Guiana ee « ‘ . ‘ 
7 : iy a : ; ; 


on any single phase . is 100 volt-amperes for eee AB and BC and 


60 volt-amperes for phase.CA. 


The Type IX DC-DC converter is designed to provide a 
3 + 28.3 VDC output with input voltage ranging from .22 to 29.25 VDC. 


ey _The converter has. an cutput capability of 60 watts (plus) and 20 


watts fnanus): 7 


= ‘ a 


B- -6, "2. 4 Power Distribution - ae 


“The power distribution J- box is the functional center ot the 


electrical power system. The box is the principal distribution point: 


eo: 





| 
| 
| 
| 


i si! , 


for unregulated de power, pyrotechnical power, a single- and - 
three-phase ac power. | . o~. s, oO oe 

_ The signal conditioners required for monitoring the 
Gdhvele electrical power system are located within or are attached 
to the J-box, except for the +28 VDC monitor which is in the 
guidance J-box. The external/internal power transfer switch is 
located in the power distribution J- box. Vehicle wiring and 
electrical connectors provide the interconnection between. electrical 
components. | : | , os 

‘The transfer-switch used to switch Agena power fcom 

external (AGE) power to internal power is a "reversible, motor- | ‘ 
actuated: switch. Two of the three pole, contacts are capable of ~ 
handling a continuous 60 amperes resistive load, and the other con- 
tact 3 amperes. One of the 60-ampere contacts is used-to switch 
py rotechnic: power to thé pyro distribution bus, ‘and the other | 


‘switches the battery power to the main electrical ‘vehicle bus. 


" (See. Figuie B-19) 


B-6. 2.5. Destruct Discrete Box ., 5 Ae . 
The destruct discrete box consists of relays, fusistors, 
diodes, and electrical wiring. Four relays Qatching type) are part 
| of the self-destruct. system. Their, primary function is to enable/ 
‘disable the destructsystem. ‘Five relays are used in the-booster/ ° 
Agena separation circuit, and one relay provides +28 volts to actuate 
the Uncage Gyro relays and Horizon Sensor Fairing Eject relays. 


‘The 28V ground return for the relays energized by the booster- 


furnished power is isolated frém the Agena ground return. Two - : 


relays are available for: _program use. "Four fusistors with a 
nominal impedance of 1. 8-ohms are Ey’ fi in the booster / Agena: 
separation pyrotechnic circuits. The destruct/ discrete box: is lo-. . 


cated in the booster adapter. 
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a “B-6. 2. 6 Pyrotechnical Electrical Hardware oo 
Tbs : 
Seat aS "The basic: -pyrotechnic ‘electrical hardware consists of an 


Internai/ External Transfer switch, aft and forward Safe- Arm 


J-boxes, Safe and Arm connectors, and pyrotechnic wire harnesses. 


= au oT -. . 
Except for the booster/Agena separation and horizon sensor - .- 


fairing eject functions, the pyro signals ure programmed by the 
_ Guidance and control sequence timer. The timer also serves as 
a backup for the booster / Agena Separation and horizon sensor ~ 
fairing ejection functions which are commanded through the ORgeter: 


(BTL) discretes. . _ ae 7 . 


bd 


.The pyro electrical pawer is applied to the primary pyre - 


\ distribution bus (located within the power Sisteiburien box) -when- .. 
ever the transfer switch is in the. imternal power (battery), mode. ° 

- The pyro #28 VOC power is distributed to. .the sequence timer,_ 
torwir d Safe-Arm box, aft Safe- Arm box, and to the Destruct/ 


Diacrete box. a 


| The forward and aft ‘Sate-Acm boxes contain relays and . 
fusistors. A Safe-Arm Feceptacle. -is installed on each of the 
boxes which iS mounted on the Agena in a manner ‘chat facilitates 
mating of the safe or’ army ‘connectors: . The’ receptacles alSo pro- 
vide access. to the pyro circuits and are "used for checking and° | 
verifying the system. This program ‘requires that arm plugs be 
installed at Sunnyvale and never removed prior to launch. Future 
modifications will eliminate any cedurement! fot.arm “plugs, and 
; wiring will: be straight through, *. oe ~ wef 


B-6.2.7 Basic Vehicle Destruct System eg oe “ 


™= 


The bi basic Agena destruct system is a self-destruct ayeier 
which provides destruct capability during the ascent phase, liftoff 
through just prior to booster / Agena’ separation. It consists of two 
Type’ VIA. secondary batteries, a junction box, an initiator, two 


“prematur®separation switches, and wiring harnesses. aneee 


Pry 
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. B-6.3. Options Electrical Hardware - 


items are installed in the booster adapter. 


The system functions by fining a shaped charge that 
ruptures both the Agena oxidizer and fuel tanks. The resultant 
mixing of hypergolic propellant destroys the vehicle. The self- 
destruct system operates from batteries that.are independent 


of the Peary batteries of the vehicle. 


The operation of the self-destruct system is initiated 
im) 
s : S ry . . z 
in one Of two ways: : 
a. . The Range Safety Officer initiates an RE (radio 


Ge 8 a frequency) command signal to the booster ¢om- 


-mand destruct system. 
~b. ° Initiation is mechanically switched by an untimely ) 
(premature) separation of the Agena from the 
booster vehicle. . | 3 _ 


s 
+ 


Optional Agena electrical power system hardware 


~ includes the. following: primary ‘and secondary batteries, baitery | 


- adapter kits, current monitoring equipment, and a command des-: 


v. 


truct kit used jn lieu of the basic self-destruct system. 


8-6,3.1 Power Source Options | | a oe 
- | Primary batteries are available to furnish power to the 
Avena and payload. Space provisions are provided on the aft : 
equipment Support structure, which may be used for the installa: 
tion of additional] batteries by the using. program. 
“The primary batteries:contain positive. electrodes oe zinc,. 
and use potassium hydroxide as the’ electrolyte. They have high- 


energy- ratings and are not rechargeable. ‘The secondary batteries 


contain positive ‘electrodes of nickel hydroxide, negative electrodés 


of cadmium hydroxide, and use potassium hydroxide as the electro- 


lyte : 
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B-6. 4 Agena/J- 3 Payload Electrical intertece ‘ 


ae ‘ : - B-6.4. 1 Electrical Connectors 
te a “The Agena/ Payload electrical interface consists of ‘six - 
connectors, as shown in Tables B-3 and B-4. Connector API 1s 
used primarily as a lest- point ROnnector during ground tests. It 
is ‘used. in flight for the yaw xignal voltage and return to cross the 
a interface. From the API connector, this signal goes to the OSFG 
(orbital sine function generator) cpnnector on the Agena side of the 
interface. Accelerometer data from the pavload are also wired 


iP through API to the Link IV Kit for thie first four (4).J-3 develop-.« “- : 





Pa ment payloads. ek Poe a i 
' ~ 8 ; ” ; . = : : ee WT oe . . “4. 
\ Sn: +4 Table B-3 _—_— Interface Connectors: 
CONN, NOS) CCONNECTOR NAME a teate 
| API 7 AP AUXILIARY CONNECTOR. LS 8496 AR 2255 -Sw: 
Sie AP20x - —-—sOAP:-«éPYRO CONNECTOR , ot or 3 8496 AR 1811 SS 
: apa AP PYRO. COMMAND CONNECTOR LS. R96" AR 2221 Sw. 
7 APR AP.POWER CONNECTOR «5 —S—=«i «LS, 84 96-AR’ 2221 SS. 
| ae +" BP23X | AP-COMMAND CONNECTOR LS 8656 AR 2255 SS 
fe —— "APaex AP TELEMETRY CONNECTOR > LS. B46 AR 2255 PS. 
| ; ap) CAP IERATION MONITOR BS LS, 8496-AR 2255 Pw 
are 7 °° TELEMETRY CONNECTOR ~ = + et4 
| 2. e ; " ; 
. « Pie ad 
. : = ome | 
| B-45 








al 
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Table B-4 | Special-Purpose Connector: 


CONN. WO. _ CONNECTOR NAME CONNECTOR TYPE 
DIPh4) = (tS”*s*St;:«Ss« SFG CONNECTOR Bre 06-10-6 pw 


\. 
NOTE: “THE OSFG CQNNECTOR CARRIES YAW VOLTAGE FROM THE API TEST 
- A CONNECTOR TO THE IRP ON THE AGENA SIDE dr THE INTERFACE, 


4 0s ADJACENT TO. THE INTERFACE ON THE AGENA SIDE, ” BUT “IS 


NF USUALLY CONNECTED TO THE CIRCUITS iN “THE TEST CONNECTOR 


CARRY IN THE YAW VOLTAGE FROM Tri€ ORBITAL SINE FUNCT-1ON 
GENERATOR. (OSFG), UNTIL THE J-3 PAYLOAD AS -MATED 20 THE 
AGENA FOR LAUNCH. IT 1S AN AUXILIARY circuit, NOT. 

<= ‘DameeTLY “A. PART: OF THE, INTERFACE. 


<= 
Py 
7 


13-6. 4.-2 Type and Source of Interface Power 


B-6.4..2.1 Primary Power (See ‘Figure B- 17) 


‘Primary unregulated power consists’ of: groupings of. 


Type 1-C, As D.. is Hy and’ Type VI batteries. Figure R-20 and *- 


battery. ae ak, Tee 
er. 2 fable B-3 buttery Purameters | 


a 


re Se ie BU KAL ye NUM NAL 
- a os 3 


HO LOAD CAPACITY @ 79.f “EFFICIENCY | 
a 


° ae .° «O18 VA © HV 1% 23 V 


a | CEL) ; 
TYPE 1-C. 16 LN 18S 23.8. f1,950: ‘49128 102.0 
‘TYPE 1-0. 16 “> 107 LBS.. 28.8 9,060 - 372.0° Bh 5 
TYPE ees 16 12H LBS 28.8, 12,925 531.6 105.0 
TYPE vy Ra —-26-LBS. ee — 1,955 80,45 75.1 : 


PERMISSIBLE VOLT AGE “RANGE, PRIMARY UNREGULATED, ‘POWER BUS. “avo! 


; _ PYRO POWER BUS aT SPECIFIED INTERFACES: | 
SUURCE -"  . AGEN DISTRIBUTION “S _ PAYLOAD/AGENA ° 

“ PRIMARY * = + = 22,5 10 29.25 22.0 TO 29.5 
PYRO.) 22,070 29025 | 22.0 70 29.5 
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Table B- 5, below, ~describe the characteristics of each tyne 
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6.4.2.2 Pyro Power - ee 
. The PyTg power § source illustrated in Figure B- 20, utilizes 
two of the same types ‘of batieries (Types 1-C or 1-H) as are used °* 
- ‘for the primary power source on the main unregulated power bus. ; | 
for FT V's up through 1648. For FTV's 1643 ‘ond up, “the Separate 


pyro battery will be aladiated and all Six batteries will supply 


* * 


both pyro ‘and: ‘main power buses in commen. ‘- i. : 


‘The permissible valtage lamits at the interface Gade full 
“pyro loads are described for two blocs of Agena vehicles in 


_ Table B-6, below, =, 3h 8 are 


a * 


> 


. Table i 6 Voltage Lifmits 


Lae Fe ‘ate V7 eT PAYLOAD/AGENA ° 
“FIV SERIES”. SOURCE © ~  ° INTERFACE VOLTAGE - 
"* BELOW FTV 1643. SEPAWATE PYRO sO TO. 29.5 VOC 
: ae ae = Me pe . o * BATTERY a2 eee . . 
. FIV Vous e UP —. CombEneD PYRO By wor 10 Bs voc” 
ae © MAIN PATTERUES > : ne 
| ee 


The ‘Agenas. used tor He I andthe early J-.3 systems have ° 
D “separate set ‘of pyro buweries which are diode- isolated, but: have 
the c apability to be mide common with: the: dnre :gulated bus by 
; command c losure of a relay. “Originally, the batterie $ were iso- a 


dated 10 pre ve nt transi nts on me aunregulated power bus during: pyro 


upe ri ition, and 10 isolate tre: pyr re) batt: ries from the, ‘main ‘power bus 


in the event of a short cire uit in the: pyro subsystem, ‘It also. 


provides an index point to Measure (power ensumolien dGring~ 6° a 


. 
. e - 
. 


orhital apecations (F igure 13-21). _ 
‘tests tadicate: that the diode may be safely €liminated, and all r. 
Age na batte ‘ries will be common to-hoth the primary power bus\ and: 


the fee bus “under. the revised Agena design criteria: 


. -* 


| Be 6. 4.2.3 Regulated +28 VDC and -28 vbG. Power 
ve The. — voc and 28 VDC (nominal) regulated power 








In later J-3 systems, on ETV'S 164% and up, pecsneae a 
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. ‘generated by the Agerta Type X. D -¥ DC converter is not used in 


J-3 payloads. J-3 systems conver unregulated primary battery 


power to daca DBC ie internally where necessary. 





B- 6. 4. 2. 4 115 VAC, 3- -Phase, 400 Hz Power in J-3 

The. Agena Type XIIA inverter changes raw battery power 
(22 to 29.5 VDC) to 115SV, 3-phase, 400 Hz alternating current.: 
The vehicle distribution bus provides a steady- state voltage of 
112,7 to 117.3 volts rms, = 


: 
’ 
Ld 


- 


be . 
ze i a 
. 
» 1 
7 . 


oe ae a  !e Phase AB (IRP gyro reference voltage) is routed to 

-/ ‘ie J- 3 payload system for use in the orbital sine ‘function 

i generator (OSF6),.. where it is conditiqned and returned to the 
Agena. The amplitude of the returned pene controls the Agena 


yaw aa 





+ 
aaa = ® eo al ae 
* ** 
. 


7 b. - Phase BC also. crosses the J- 3 interface one use in — a 
ae the cR instrument sate yates: - ed 7 . t _ eS a 
Bere 7 sa is Dae ae i2 “ 
a, oe : ; “ B-6. 4. 2. 8: Power sic “Guaracterisucs . 3S. DF 
‘ Syeag ee Oa, ‘Table B-7 below, deseribes the pemeieet features of the 
= y * Agena. powe supply requirements. 
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- Table ae 7 AC and Regulated DC Power Limitations 
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_ 2 s a) TYPEX (o26 VOC) «=. «SO WATTS = 12,3 AMPS  # 





= TYPE X- (+28 voc) | 7 IS WATTS - 0.5 AMP” 
f: TYPE XI) A ne Ades 120 WATTS CONTINUOUS, ne ° 
| _ ~~ 200 WATTS INTERMITTENT / - . ee 
| _ 2 ee oe . 100, WATTS = .87 AMP i 
Fe oe ‘6 eC. ee 100 WATTS + .87 ‘ 
i a cd gen ci, PS ee ie teeter a od 
Pie “Type XII A Pérformance Req irements 
2 ee es / Waveform disiortion: . - 5,percent maximum , 
ere a 4 ae "Frequency vartation: 7 Ne £399. 92 to 400. 08 Hz 
t - : < - t: 
if a0 : aN 7 R) 
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‘B-6.4.3. 1 “For power requirements, see Section M. 


symmetrical half-wave loads are applied. 


B- 6. +. 4. Cables and Harnesses | 


“cation LMSC. 447969B. 


"where necessary. Ra dy. eg eo . 





B-6.4.3 Load Characteristics of J-3 | . 


B-6.4. 3. 2 Load Impedance ’ 
A/P subsystem ‘loads on the Agena unregulated DC bas 


are ‘linear and generally néise-free. ATP subsystem loads on the 


“Agena 3- -phase, 115 VAC bus have power factors not less than 


80 percent lagging, or more than 95 percent leading. No un- 5 


B- 6.4. ‘3, 3- Spike Suppression 


Diodes or similar devices to suppress spikes from 


collapsing magnetic fields are required wherever current flowing 


f, a 


through an indlictance is interrupted: 


Cables and. Harnesses in. the Agena cenform to specifi-. 


B-6. 4.5 Signal Circuits . ey ey ah 


e 


Shielded A/P signal circuits that ¢ cross the Agena interface . 
have the shield grounded on the Agena side. - Shield ties must not 
be conriected in a way that creates-a ground loop, All vehicle inter- 
face shields = grounded to the case ground of the connector. 


B-6.4.6 ‘Circuit Groundpaths oe ‘ 


vr 


The J-3 Payload ‘system and all subsystems ground , alf 


' power or signal returns to the Agena ground point on the: Agena 


side of the ‘interface, to avoid ground s0mne electromagnetic inter- 
ference, and electrolytic corrosion. 
The bonding requirements for the. payload system and 


internal subsystems are specified in RE: by- pass 





devices are utilized: to control, éléetro-magnetic interference (EMD) 
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B-6.5 Interface | 7 


Figure B- -22. 


“and processes command signals when the Agena is within the a 
acquisition. Fangs: of a ground Station. The command system also 


consists of a. time- Sequenced series of stored program commands = 


'B-23). 


. B- 7. 2.1, ‘Real Time Commands 


= mands (RTC'S) to the Agena. . Tn the near future, “it will also. ae 4% a : 


* 





The teearions of interface electrical plugs are shownin ~ 
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B-7.0 ‘COMMAND SUBSYSTEM — 
B-7.1 G@éatral: ° 


The communications ‘and control system receives, decodes, 


(SPC! s) from a prelaunch punched tape orbital timer (See Figure - 


B-7. 2. J- 3 Command Definition 3 Kels, © - 
_The UHF command, link now provides, 39 real time com- 


provide secure commands by means of Type. 9 ‘decoders, thereby 


eliminating the requirement. for the VHF link. tt is also Planned | 





‘to utilize the UHF: link to command the AIP Storage Register for 
Stored program commanding. ‘The link consists of a UHF receiver | 
demodulator and a digital decoder in accordance with Figur 23. 

- Operating. details of the UHF Command System are beyond ) 
the scope ‘of. this. document, ‘except for external characteristics. 
However, t& understand the interface with the proposed ntorage 
A/P Command Register, the logic system is. briefly discussed. 

a _The receiver _ signal consists of a UHF carrier 


phase modulated with "0", . "Ss" (Set), and “"R" (Repeat) message 
bits (see Figures B- 24 and B- 32). 

b The demodulator recovers these bits and presents them 
to the decoder, except for the "R" bit. as 


7 The Decoder: Type ‘21 (Type. 22. decoder 1648 and ip) 
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. $@conds. Bs Pe are ‘ - 


_*# FV 1648. and up,. The Alp command register will be incorporated in 





2 . az. 
= bs: wv ; 
converts groups of message bits to one of the 39 output commands. _ * 


‘d. These output commands are amplified by a transistor 


driver which has the power capability for ‘actuating two 500- vhm relay | 


coils. All except Special- purpose commands provided to the A/P inter. 


face are relay- isolated in the command relay box. 


@. Relay contacts carrying current for cquipme A Ope: ration : 


' are rated for two amps. 


ae 
f. Event duration is 350 + 100 ms (Digital wv se command) is 


an exception, in whic h c uss: it will be 5 ms). 


- ge. Minimum time between successive commands is 1.15 


Ry 


h. Uncie (WHE) Commands*111 through 125 back up UHF 3 
Nnalep commands (ANA) 1 through 15, respec tively. Of these | 
redundant Uncle commends. 116, 118 through 122, 124, and 125 cross 


the A/P interface. Se weral less critic a} “AIP func: tions are communde | 


cant by Uncle 10, 103 through 107, and 109. 


‘ 


Uncle, 102 willy Writ: cormnand for storuge register” for. 


” - 


the production - phase 5-3 systems in two steps.. The schedule is us \ 


follows: ; ? 
mole Some of the UNE commands ure energized.with a switched 


unre gututed voltage.” For Agenas prior to FTV 1648, this has little 


: significance, since this voltage is ponerse. only when the ‘UNF. system 


is turned on. 


. (2) chor FTV 1648 and up, the UHF system will be ON con: a 
tinuously to meet the {febout subsystem command requirements 
‘presently met by the VHF ZEKE system. Most. of the Unsecure com-- 
mands will then be energized only when ‘the vehicle is over a tracking: 
Pec iel to minimize tht “opportunity for unauthorized commanding. 
“The demodulator will then supply. message bits to several Type se 
decoders to generate the Secure commands presently supplied ‘by. the. 


ZEKE system (vee ree B- 27). in addition, the decoder Type 22 
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will supply message sequence to the A/P storage register. This de-  . 


°* 


> coder will then replace decoder Type 2tpresently: ‘in u6e. 
: - 
‘B- it: 2. i.1 S- Band System _ 
© The S- Band (UHF) system provides - 1Sfanalog commands and 
several secure commands. . It also has transponding capability to - 
_ aid in ,Zround tracking {see ‘Figure B-25).*+ 
7 The UHF S- ‘Band carrier is modilated by a pulse Spacing 
; technique % Information is recovered from the RF signal and applied ° 
tor the decoder Type XIB and decoder Type XIIA . The decoder 
Type XIB provides 15 analog commands. The decoder Type XIDA 
convents incoming data to a form usable by the. Type 9 decoders, 


which ‘in turn provides secure (KIK- ZORRO) commanus. 


cd 





i ae S- ‘Band System is turnexi ON at "acquiSition” and OFF . 
"fade". “by the orbital programmer, to Fa the opportunity al 
unauthorized commanding. . oe 4s ; 
. he A 2: a TY l -Analog. Commanulis s as BAe os tee a . e ° 
The transmitted analog signal consists ‘of three (3) pulses re 


‘that modulate the carrier frequency at a defined pulse. repetitive 
frequency (PHRF). The first and third. pulses are for intyrrugation : 
ape identification, while the center pulse is tone- modulated. There | 
- 5 a total af six (6) tones identified as A, B,C, D, E, and F. Any, 
combination wf two of the tones constitute ac ‘ornmand (see F igpre 


B- 26 (i) and B- $1). 


oe ae Sess x ‘ . ~ a = wy 
: ; The rec iver /dec oder Type XIB receives this signal, and 


hy appropriate tone ‘ilters converts the tones to 15 analog comm manils.. 
The interrogation pulses trigger. the Beacon trangmitter 


| which re- transmits | a single’ pulse at some PRE signil for tracking 


. oy i: : : 
‘ ‘ fo eit od . 
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i. purposes. , SS < a ; : Es = 
Reaase commands 6, 8, 9, 10, TL, 12,14 and 15 ard 
supplied to-the A/P interface.. All UHF S Band coramands age. ~-- 
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Sy, Figure-B-26.(o)» ZORRO Command Format 
- ROS. ss ‘ / Pees . 
in oe an » wn aa 





__ Figure B-26 (c) Center: Pulse Characteristics at Radar 
"  . ., , Pulse Repetition Frequency of 410/second 
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_ Figure B-26. ZORRO Command Format (Ref. Fig: B-31) ©. * 
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| Figure B-27 (a) ZEKE Secure Command Format .- ee 
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Figure B-27,(0) ZEKE Functional Command Format 


Figure B-27 (c) -Radio Guidance Command Format 
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backed up by Uncle Commands. ; Sa wx 

‘The relay contacts have a 2A current papability. Command - 
duration is 0. 1 to 1. 3 seconds with a minimum interval between 
successive commands of 0.7 seconds. 7 one) 

Four secure {(KIK ZORRO) commands are provided by 
four Type 9 decoders... These decoders receive thety inputs from 
the Decoder, Type XIILA (see Figure B-26 (b)). | 

| nN Decoder Type XULA receives pulse Spacing infor- ~ 
mation from the CHF receiver and gonverts it to ‘a series of data 
bits consisting of zeros, ones, “and tesets. W hen’ a Secure ‘auasage 
is sent, it is supplied to oe of the Type 9 Decoders in parallel. 
| x ‘The Type. 9 ‘Decoders accept the Eta “only if the message 
sequence corresponds to the code. plug connections for that’ specific 
decoder. _The first bit must be a Reset command to clear the 
memory of the Type 9 Decoder. - ne subsequent shits are. zeros - 
and’ ones. A sequence which does not correspond. to ‘the code plug | 
wiring. causes the Dgcoder- to re ject the: command. ad 
or: these four (4). secure commands, KIK- ZORRO : 36 and. 
33 are, used to enable the recdxery sequences of SRV A and SRV B. 

' KIK- ZORRO 38 and/’39 are supplied to the A/P interface for early” 
SRV A to SRV B transfer. They must be secure, since premature. 
‘transmission would abort the mission (at least in part). KIK-- 
ZORRO 38 and 39 are enabled shortly after injection by the Standard 
Ascent Timer: The actual comimands when transmitted exist from 
the. time they are sent until power is removed from the Type 9 
Decoders at ' “fade. " The command tink is illustrated in Figure 
 B-28. 


: B- t-2,2 ‘Stored Program Commands _ \ ae 
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ae oo B- 7.2.2. i Signal Description 
‘The Fairchild Type 8 orbital programmer provides the 


stored program commands. -The commands are stored in the form. 


‘of square ‘holes punched in 35 mm.width, 1. 5 mul thick pel ape: 
’ The command duratia 8 12.5 + 2.5 seconds. a 
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a he tape specd and position must be synchronized with the 
orbital period to makt the commends occur at the desired mes: 
The commands take the furm of a ground pulse (10 seconds non.isal a 

_duration). Synchr dnizutTon of the Fairchild | Tyge % programmer is | 
accomplished by SPC (Brush) and‘Analog Commands. See Figure: B- 2". 
‘Type Vul Programmer reset monitor events, 

Approximately: ‘half of the Stored Program Commands (SPC's) 

i | generated in the orbital timer cross the interface from the Agena te 
be further processed by the J. Command Subsystem. far. Santee of 

" thé internal workings of the Payload System. The remaining SPC's | 
are used for Agena. functions. ‘In later J-3 systems the command box ; cp, 
wil? ‘be replaced by a Digital Shift Register Command Syste m. This se 
system will store predetermined commands received from the CHF 

command. link.” These stored communds will be read out by Shilt 
commands: from the: orbital programmer brushes. ; : : 


“The Type ‘8 Orbital Programmer has four motor - driven, 


35) mm Mylar film strips of 13 channels each, giving a total of 52 
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“brush conirnarids ‘or eomenaad channei: 


“Normal Speed is y fanlee orbit for a 4a nominal orbital 


. — 4 
fnteoual of 90. minutes. : | . ‘ ge: Ree 
-b. Each of. the four tupes (running in parallel) is long : 
td, 4 
enough to” provide Stored program commands for a. pee of 14 days, af 


or approximately 230. orbits of 90 minutes each. 

‘The vehicle command function list snecities each bedek: 
assignment. Each command takes the form of a relay contact to. 
ground (operating external, -circuits through the relays).: The source | 

| current edpacity of each brush is 300 ma per command, with | a:one-° : 
ampere maximum. ‘limit for each set of 13 SPC brushes. : ee a 
-Each stored program command controls a pan ening eee ee i 


having : a nominal coil resistance of 600 ohms. my aoe 2 ae “a 
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ki 
’ B-7.2.2.2 Use of SPC's | ay 
Reference: .Command Function List for Vehicle Brush 
Assignments. ae C. | 
‘Reference: Electrical Interface, Command Definitions, 
and. Telemetry Instrumentation Schedule for Payload Subsystem 


Assignments. 
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. . B-7.2.3 ECOVELY Sequence Signals 


B- ee es ae | Recovery Timers , oe 


The recovery sequen c commands (ARM, TRANSE ER;. 
“DISCONNECT, and SEPARATE) are generated in ether of two 


electronic timers, _desighated as. follows: 


‘ 
-9° 


Z . 
ay oy : : ae F 
tem e : 
ba . . . . 
. : P 
Soar +. . ‘ : 
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ay The primary re: covery timer, used for normal 
TeCcove ry Sequences, 
b. The J. ifeboat inh) used as u backup timer to effect 


oo eme PRcHCY recovery Meine one of, the two i. ifeboat commands, Ul or. 


oor . 
* . i * - 


vs « . a 
TUDE. eae 8 
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a “ oe Uy: ‘Lifeboa} command ul is used when the. ‘primary Agena . 

guidance system fans or the primary recovery timer will not start. 
(2) Lifeboat command U2 is used when the attitude control 

of the primary guidance systém, 1S still operable, hut the primary | 
FECOVETY timer fails to Start afier the SPC brush command has 
been given by the orbital programme r. The secure KIK-ZEKE . 

‘ a: command to start the L/B timer is ulso used if the UNE command 

eysiem fails. (See Figure B-30 for the: ZEKE Command System.) 


‘ wks 3 . : . “ ‘ bes ec. 


| ‘B-7, 3. 1 Recovery Sequence Commands, Primary Recovery 


&.: 
Timer - . 
| . The noPnial Fecovery “orbit : is ‘selected by transmitting either. 
an. analog command 4 for even- -numbered pecevery, passes or. analog = 


command 3 for odd-numbered recoyery Pesses. The orbital pro- | 
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grammer tape is pre-punched to provide brush commands for the 

recovery sequence. Brushes 8 and 10 are used to. start the recovery 

sequence for even-numbered recovery passes, and brushes 7 and‘) 

_are used for odd-numbered recovery passes, — es 
After:transmitting either an analog command 4 or 5 for 


| eitper an even or odd recovery, i KIK- ZORKO- 36 or KIK-ZORKRO- 347 


Secure command is transmitted one or two orbits prior to dump. 

' The Skcure eommand turns recovery timer power on in preparation 
‘for the. recovery sequence one or two revolutions’ later (approximately 

5400 seconds per revolution), . The brush commands" associate :d with 
the analog command. selected Start the’ recovery timer.,, . The Agena - 
- oe - pitches: over to, the r recovery attitude, the SRV-is Se and the 
| , Agena returned to normal Night attitude. . f 
| The timer and functions associated with the recovery se- 
quence are shown in Table B-8, Also @e Figures R-1, R- 2, and 
R-4 | The normal recovery sequence for Gach SRY is shown’ in, * 

oO 7 Section R (Recovery). The sequence of commands to: “tteet the” 
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recovery under. Lifeboat emergency “conditions is ‘similar, i most 2 as «gaa 
vf . ae ; 
| pespects, but this is discussed more fully below, © oe 


B- -7. (2.3.1, a Secure Commands | a - | : | | 7 . fe 
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Secure ‘Commands, KIK- ZORRO 36, 37, 38 and 9). J-% 3 systems” 

equipped with the Command Storage Register, subsystem will have 


- @: ; a ‘ . ts 
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comparable Secure commands. 
B-7. 2,3. Q. Recovery Signal Voltage Source ; 
ae ‘Recovery, signal voltages are obtained from the Agena 2h. 
VDC unregulated bus (battery bus). and arc/applied or. removed by” 
; the switching functions of. the electronic timers. Source current. 


7 capacity is 2 Pisa ‘maxinnum. A description of the recovery: 8 ee 
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” B- 7.2. 3. 3 Lifeboat Recovery Sequence 
oe ‘In the event the primary vehicle guidance system is dis- oF 
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the Lifeboat system may be used to ‘effect the recovery phase. 
; - Basically, the Lifeboat system is an independent backup mode of . 
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: control system.. "Block diagrams of us pyatem are ‘shown in, 
Figurés ES 33, B- 34, and B-35. - 
: a 6 te 2 i | coe ; 
ee Table.B-8_ Typical Sequence of Recovery Events — 
' EVENT. ‘SECS. ‘+ = : FUNCTION 2 OS: bs 
a START RECOVERY TAMER (BRDRBITAL PROGRAMMER event ae 
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Table B-8 Continued ae: Ga 2 «& - a : 
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Th: ° 65° APPLY -4° /MIN..PITCH RATE & REMOVE 2120°/mIN. 
= 2. PITCH RATE (PITGH OVER -120°) . : 
ee ee “TRANS FER“S 1GNAL . . 
16 82 - OASCONNECT “SIGNAL - Ge. ae 
"17. 83. * SEPARATION SIGNAL . + 
“i 82; _ APPLY #120°/HN, “PITCH RATE-E REMOVE = se 


Cal 


baht “4° /MIN PITEH: RATE a ; ™, 
ah ee ENABLE TRANSFER TO EXP, #2 GACKuP . os 


. 
* 


op TX 100 ". REMOVE AP POWER & aP noe COMMAND TO RP = RESETe | 
ae Ca? AP RECOVERY ENABLE & APPLY DMU LOGIC POWER - 
oe a me 100 REMOVE PEL. TO a POWER . a ° 
7 he sae 100" = "PREU. TO’ LOWsPRES, rie 7 — Be | 
5 Ee T10 ‘* AAW oot TRA SSFER 2e PERIMENT 2: apie : 7 
mae male 5 ~ RPPLY: 68 /miN, biter GATE & REMOVE - 
a a . Pe +12G°/MIN, PITCH, RATE (PITCH cP 120°) mal 
: o — ee ae “F/C TO ket MODE, CONNECT 4/S TO GYROS, 
bean 2 stant GYRO-CO*PUSSING, SWITCH IRP GYROS 6 
| "CT /M TO ORBIT MODE 2° REMOVE PRES. TO. LOW , 
Ste RES. POWER a 
112’ |. isu «RESET RECOVERY TIMER 
% TA: + 606 - ne REMOVE RECOVERY TIMER POWER & ARM ak en 
Soe es iy ANALDG & Pe) tage SU Be ae 
B-7. 2.3.4: “Modes of. Operation: ean a ae cg. 
“At present, the Lifeboat sy stem provides two , modes of — 
operation, desigriated as follows: ee See ts . ; 
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from 3 rpm; 60- point. commutators. The.cdinutated data must 
af meet the same vco requirements as ‘those described in paragraph 
B-8. 2. tr 1 for the Link I telemeter. ‘Channels 18 and F are assigned 


—. , to 0 Tape. Recorder functions. ; jee ae . - as 


‘B- 8. 2. 1. 2 “Differences. in n Control, “Link I, and Link IL T/M 





out-and the Lifeboat pneumatic gas valves are monitored daring a 
Ul ( LBNO) mode of operation. . a = 
- TIM Signal Voltage and Signal Conaitiaing: ; 


_ us gies The vehicle telemeter voltage controlled. oscillator | 


(VCO) requires a signal voltage input of Oto 5 VDC, referenced 
to. he telemeter return. 

> b. vco input impedance is 1 megohm + + 20 percent. Pay- 
load circuit impedance must not. exceed 10 K-ohms when measured _ 
bétween the data point ‘and telemeter signal return. 
B-8.2.1.2 Telemetér Date Link II 

| Four ‘Cink I channels are also assigned to monitor the 

payload aystem. They are Link IT cha nels 15, 16, 18 and F.. 


“Channels 15 and 16 receive thair paviona system inputs 


“2 
_Link’ i Telemeter is not controlled in quite the same way. 
as Link I telemeter.. Link II is turned ON or OFF by brushes from 
_the orbital programmer. (See. the.Current Command and Function | 
List. ). There is at pr sent no real time cotinand capability to 
operate the Link II telemeter: system, as there is for Link I which © 
can be operated: either by RTC or SPC methods. Link II does not 


have. a special monitor mene! as does Link ‘a 2 fo Res oo 


+ 


_B- 8. 2. 1. 4 Special- Purpose Monitors: a | ae | - ae 
| a. Payload SRV Separation Monitor: ° | 
‘This. monitor. has the designation "A218". 
-b. ‘Thrust Monitors: 


* 


“ 
| The A Agensgehicie =e valves igs thrust valves) provide. 
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viddividual’ signals to the pajload interface ehenevee there: is thrust 

“valve activity. Each of. the Six thrust valve monitors has a siomjnal 

electrical pulse diration of 21 ‘niifliseconds. The basic gas pulse 
repetition rate is a function of the’programmed. pitch guidance rate, 
| This is moflified by the horizon sensor inputs for pitch, yaw, and 


roll.to maintain attitude control. The’ thrust signals from each gas 


jet appear at the intefface as cofrespondirig electrical pulses.’ The. 


Signals. at the interface. are'28 V DE unregulated pulses, continuously was 
applied until vehicle thruster activity, at which time the signal | tor 


__ that thrust’ nozzie’is mere VDC ‘during the pulse. These signals: are a 


- digital data tape recorders in the SRVIS. From there “it is- ised, 


“(with DRCG time correlation) fo monitor the effect of the Age na's" , 
8 attitude control equipment jet pulses on: pay load operation. oe ° 
-A/P-to- Agena Tape Recorder, Tracks i and 3 2. 5 


The Agena vehicle prot ides two tape retorde®, tracts | 
a and ay for shared use ‘between AD P and’ ‘ReSeqreh Payload data. ‘ea 


4 


+ During Tape Recorder Readout,: Track. t data is"teq ‘Link: n° ; . i? 


" Telemeter channel 18) and Track 2 2 data.fs fed 16 Link 4, Channet’ F: 
ATP, qata to be tape retarded and subsequently ‘aayed put by Link I 


7 must meet: the required electrical characteristics and’ ‘should ‘have a 


‘maximum pulge repetition rate of 24 pps. 


« 
rd « 
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Recording of Arp data. én tape récorder Track’ ‘is depen- 
"dent onthe mission programming. of ‘Orbital Programmer ‘Brush, 2k, ‘ 
During. recovery. operations, Track. 1 is" switched to AIP ‘by the Alp 


4 " Mode sjgnal from recov ‘ery er Lifeboat timers. - RécoFding of al P 


” This data recording is ‘initiated by the “ALP Mode signal provided by . : 


Pod 


fier wie recovery ort. Lifeboat ner after receipt of the Recovery. 





. ae - The Ase Made tim signal oceyes ‘ab i xd" séconds ox: + Start’ e 
time) and is Femoved at “x+100 seconds a the Feogveryt timer: - The’ 
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SECTION C 


a” 


STRUCTURE - PAYLOAD VEHICLE (P7h VD =. 


C-1.0 PURPOSE 
The purpose of the P'I. vehicle (Pol. Vas to structurally 
Support and house all necessary components in a light-tight 
{ environment during launch and on-orbit,. 
_©-2.0 CHARACTERISTICS _ | 
‘The J-3 payload vehicle configuration is shown in Figure - 
C-1l.. The primary structure is a 60-inch diameter instrument . 
barrel, the aft end of which interfaces with the 60-inch: diameter 
. Agena, and the forward end with the 10- -degree conic. A 15- -degree 
fairing. attaches the A SRV to “the forward. end of the: conic to com~ 
a plete the payload vehicle structure. - Magnesium thorium material | 
was chosen because of its high strength- -to- weight ratio over a_ 
wide a Wa range, and for 11S, excellent vibration damping 
properties. ~The overalLtypgth of the payload vehicle iS: 152- 1/2" 


inches; the launch weight is approximately: -1,800 ek . : 


- The J- -3 structures house ‘the following: | : 
a.  The.CR panoramic stereo camera system 
/ The. DISIC camera system a 
. co Two SRV systems (which house the take ‘up cas- 
settes) : | | e | 
7 * ~~ d. ; ‘Supporting wibevetenis which aid in ‘the command, 


‘monitoring, and functioning of the above items. 
C-2.1 "Design Considerations . : | 
Surface coatings are applied to both the interna and _ 
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external. surfaces af the major str uetur es ta control internal tem 


perature on-orbil, as well as to prevent corrosion and to present 


* 


attractive surface. 


ents 





at 


Figure C-2 tabulates cach of the major structures and lists 


important details concerning physical make-up (such as size, 
“material, weight, doors, ete.) The "A" SRV is also an important 
structural component because its ablative shell foFms the nose of 


the pastond vehicle for streamlining and protection against ascent 


‘5 heating.» See the SRV Section Q and Recovery Section R for SRV 


t- 
_. in Figure C-3. The venstruction: of the main door is shown in 


componentYescr iptions “and: operations. 


C-2.2 Doors in Payload v onic le Structure 
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C-2.2.1- Pyro Release Doors 7 a" 
The eight pyr Oe qe¢c ted WORE tas follows: 


oe a, CU One main dear, pan inst rume mts (two pin pullers) | 





ma a | One terrain deor, DISIC (one door eqyector) 


cc. Two stellar doors, DISIC (one door eyector cach) 


ro- . ds Four CR horizon doors (ong door ejector each) 


NOTE: - Figures C-4-t0 Cea show details of doors and 
° ejection. hierdware (also re fer to Section P Pyro 


Subsystem)._ | Sg PE CR 8 aN 


A seal amouna the periphery of the main door frame reduces 


venting during ascent, to prevent a ‘large pressure differential 


across the main instrument boot. 





The low ations of the wece ss and blogv.-aff doors are shown 
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Small Blow-Off Doors a 
The Constr iition of the smal: blow- «fd doors: 1s shown in 


Figure C- =a : Doors in the bar nel aor hone ye: Sinh- reinforced and 







designed io withstand burst pressure Devils, Doors in the comic RT 
single- sheet construc Hien and cbesigned to withstant collapse-pres 
Sure loads, The doors are retired bay Lives honk ibttings at Ome ey 


e t 
und by a door ejector atthe other end, At ee as ‘one end of th 


= = oe =. 
~*~ 
’ 
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door is kicked outboard bey the door eprctor ctl the, deor pivots fr 


e¢ 


about the hook: Retin se (See Seetion PZ) 7 - 
6 


* ‘ t 
i va : . . i . a # ; . : * * es Be e 
C-2.2.3 Pin Puller ce “e ‘ . e 
a oe The Rin puller re tr: lets. Fr pan oo a c levi is und releyses 
the item being. held. ar iure ©. shows a pac in and a sectional 


«| drawing of the ) puble r-.) The pana pulle ruses two standard M-J 


", * squibs (s¢e Section P), An ele CITE val Signal detonates the seuibs, 


gin Sant which generates 2 hot Ris to te ° the pin. to retract: The. ‘force 
Ry : from a Single: squib is ‘sufficigns se retiact the: nite Thy: pyro mes 
. are sealed. within the device, Nane pie ee are ‘used in the a 
° _ 8 
system at! four pric atians as fellows v ae, ees : 
; 4 Two for. the ASKRV | . ste : a =~ st. st 
he, | Twa for the BSRV. 2” Pa a ae 
; = ae ae ™. Oats ce sees = = 
oS ee, 0  Phree for TG fairing » . : Bh tas at eta 
2% i 4 5 ‘i : - 7 , . | ~. te : 
: ds Two forthe main CR instrument door’ oot a 
aes . Bo Maly - a ot ek 
. - . on . . “” = 
Ce!. 2.4 Pang ejector, oie a, . 2 
ie & —, ‘The door ¢ ‘yector is.a pyro- actu; inGced ret ining ‘and ejet: tic 


=a 


: “agvice. (Figure C-7 shows a Pict ture and cross: section drawing ¢ t 
the door ejector.) The peeve ejector uses two standard 'M- ,1t squi 
| which are detonated. by an electrical signal (refer to Séction Phi 
force from 2 single Squib is sufficient ‘to extend We piston, shear 


the pin, and cject the device. being pe . The pyro gases are Res 
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Figure C-6 
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wRhin the device. Door ejectors are used in the following seven 
places in the J- 3 system: 
, o 

a. Four for the horizon optics doors(one per dvor) 


¢ bd. Two for the DISIC stellar doors (one per door) 
¢. One for the DISIC terrain door | 


G.2. 2.5 Acess Duors 
. . ¥ ‘ b 
A total of Sixteen access doors are provided for system 


“- test and flight readiness requirements. (The doors are located as. 


shown in Figure C-3.) There are four doors in the. fairing, ‘four 


.doors in the conic,’ and eight doors in the instrument barrel. 


C-2.3 “Venting Grovicions 


Location and description of the venting ‘provisions are atau! 


in Figure. c- -8. The pressure giaphragm valve opens at 0.3 psi - 


differential pressure, ‘and allows air to. escape from the payload 


; cavity ints the ‘Agena. forward section during ascent: Horizon and 


stellar” boot vents equalize the pressure between the boot cavities 
and the payload cavity, to reduce the pressure differential across 
the boots. The main boot area is vented through the main instru- 


me nt labyrinth, 


*C-2.4 Light-Tightness ok | , 


' . The payload vehicle structure provides a light-tight-en- . 


_ closure for the camera system. The DISIC film path is fully chuted 


asa back-up light seal, due to the greater sensitivity of the stellar 
films. No chutes are required for the CR instrument film paths. 
c- 2.4.1 Light Sealing Provisions oa 

| Light-sealing provisions are ‘shown in Figure C-9. An 


interface lip provides a light seal between the payload vehicle 


‘strvetibed. The joints around all openings are sealed with various 
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“— | valve in rts center. and a Veléro seal around the. peripitcy: 
| Optical dvor openings are fully booted. Labyrinth- type air, 
vents are. provided in each boot except the DISIC terfain boot and. 

ae main instrument Boot. Two pyro- actuated trap-door. payload seals 

; close off the film’ ‘slots in the Support cone for the B SRV to maintain 
- a light- tight enclosure’ after separation of the A SRV. Two pyro- 

* + “actuated water’ seals in’ the cover of each recovery capsule close off 


"the film slots at.the time eet SRV separation. 
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ss c-2 4. 2 Light-Leak ae Provisions oe F oer i 
: Figure c- 10 shows the Jight-leak tepting provisons pro- = 
“vided in thé J- -3 payload system ‘structure. -Four photometer ports - . 
are provided for light- -leak testing. These ports are sealed with 
eo _ light: tight plugs when the photometers are removed at the conclusion . 


ae of ee light- “leak & tests. See Sections Tv. and Vv. a take 3. ale 
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3 _Torms of silicone rubber. ‘The pressure diaphragm uses a labyrinth 
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SECTION D- .. S 
- |. # THERMAL CONTROL SUBSYSTEM ’ 
D-1.0 "PURPOSE > : oe 
: : The purpose of the. thermal control 1 subpyatem is to.mainy: > | 
tain required internal temperature in the a -3- system; Paseive ee ; : 
techniques and methods are used to maintain the temperatures, of : 
* specific Cornponents as required. — ae . S See 
‘D-2,0, ‘CHARACTERISTICS L | - _ * . 
- D-2.1  Theémal Control’Analysis = «> me’ “24 
: - | - Orbit and ascent thermody namic studies have péen madc 
: | “eae to determine the. thermal environment to which the J-3 system nay: . 
| a . - ; exposed, and to control the ‘payload temperatures within speci-_ : : 
= : a fled. limits for all phases of: the flight. The analytical techniques, , 
ae hich involve thé use of the: IBM 7094 and Univac 1108 digital com- 
oe. - puters} should predict temperatures within + 10 degrees ‘of the 
"actual flight data: . 6 
| , : . : D-2, 2 J-3 onsite 1 Temperature Requirements ; Ieee, 
a an ae ‘The temperature limits, for J- 3 components are > presented S tes 
|  aaWable De — 7 a 
. ae Ata 2 D-1 oe a +3 Orbital Temperature Requirements bes - 
| OS Pg BR ystiunent-- wos 30°F fe ‘eA a se = i, ae 
| me . . ae! o- “LENS CELL “+ 70's WPF iste. Br G2aL) a : 
- - Oo te ‘oisic. INSTRUMENT o°,70 2 30°F 2 ? | os 
| a me o-7 ELECTRICAL BOXES -- O- 125°F, * ? Peas 3 Ae ae 
oy, ae 5 vedi coved o% ute Poe oe a 
pee | c oe ae he 
os oe - 























D-3.0 GENERAL DESCRIPTION 
- D-3 oy ‘Passive Thermal Control Systems 
DS. Early J- 3 Systems , gO 


| 7 features Shown in Figures D-1 and D-2, The. structure is gold-plated © 
cwith 3 a silicone élastom¢r to place white paint stripes on the apae 

- background’ in the +¥ and -Y.. quadrants, and solid black paint’ 

" "completely covering the +Z and -Z quadrants, An aluminim foil - «+. 
| thermat shield is clipped to he interior of the structure. The aft 
end- of the payload vehicle is thermally controlled by the aluminum 


covers the ceentne naveees by A SRV separation. 


sae EN. eee 
D-3.1.2 Later J-3's Oe Be at A 


. > 


“thermal: control surface shown in Figure D-3. - The acrenisens of ° * 


. this type of thermal control are as follows: .. Me: 


contol of on-orbit temperature. 


Table D-1 ,Contimed © ee : 28 


Lr Le piste TAKEUP == 40. 100°F 


‘inside and outside. The exterior of the structure is then painted 


pressure diaphragm. An aluminized thermal curtain in the fairing 


= 
remy 
a 
e . 





4 


PAYLOAD STRUCTURE ovER uw oo MAINTAIN INSTR. 70 * 30°F 
* Sev VEHICLE: ae is a P 
7 we, PAN TAREUP s 7 ~ 100°F’ 


“fe Je RECOVERY BATTERY. ‘AT ACTIVATION == 60° F MIN. 
we TM BATTERY at ACTIVATION -- 207%, MIN, 7 









ar Early J-3 systems CR- 1 through CR-5 will use the passive 


ae Y 


J- 3 systems CR- 6 ana up will use the no-gold passive 


a.. More consistent thermal optiéal properties for closer a. 


: . 


b.- Elimination of corrosion, which has been a consistent. 7 
problem: -with the gold surfaces. om . * fe. Hee Loge 
“-Reductica of manufacturing ¢ coats. . can . &. ee 
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Figure D-2 


Cie _: p—BLACK SILICON ELASTOMER PAINT -” 








BLACK SILICON ELASTOMER PAINT 
GOLO PLATED BOTH SIDES 
THERMAL SHIELDING © 
WHITE SILICON ELASTOMER 
| PAINT. STRIPES 
; .:* =SBLACK SILICON ELASTOMER PAINT 
2 me | 
¢ * : 7 cae ds . = ar = ae = es - eae : 
3 System Thermal Contrel System: cr- “1 through C cR- 3 ise 


¢ . e 


WHITE SILICON ELASTOMER PAINT 


MYSTIX ALUMINUM TAPE | 


THERMAL ~~ 2 
ALUMINIZED MYLAR sTapep TO. 
THERMAL SHIELOING 
: DOW-17 SURFACE . ee a 
5 ZS ~ BLACK SILICON ELASTONER PAINT 
Bt we 


. The exterior surface consists of 50 percent black silicone paint, 


10 percent white silicone paint, and 40 percent MyStik aluminum 
tape. The interior of the structure has a Dow-17-finish. The 

- absence ‘of gold. is compensated for by ‘two additional layers of 
aluminized Mylar pueerinaulanion aes to the thermal shielding. 


feu 


“ # . . * 


D-3.2-° Active Thermal Santee . 
| Active thermal control features used include a thermo- 
statically controlléd ‘cassette heater in the A SRV.only, and re- 
| covery batt y heaters in both the A and the B SRV's which actuate 
one orbit before SRV separation to assure the required voltage in 
the recovery battery. The operating details concerning the heaters 
are covered in poe in Section L, eormene: 


. 


~ oe oe, ®.- Caneel eae ne 
* De4. 1° _ Maaimum Predicted J- -3 Ascent Tem ratiees ae = — | 


a3: 
« 


. The taaiximum predicted agcent temperatures for the pay-- 
_ lead vehicle are plotted in Figure D-4. This plot shows the maxi- 
mum predicted’ temperature to occur at the forward end of the 
fairing, and to be in excess ‘of 600° F. ee 
The ‘time after liftoff that the maximum predicted ascent 

temperature occurs is plotted in Figure'D-5. This figure shows the 
maximum fairing temperature to occur: about 230 seconds after 
liftoff. 


D-4.2 Typical Temperature Variations for One Qrbit 
“le ‘a 1 . 

= oo Figure D-6 shows: the typical temperature variation during 
* one orbit of-a.J-1 flight. The J-3 system temperature variation is | 


similar, because the thermal environment and the mechanical and 


electrical systems are e thermally similar. 
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D-4.0 THERMAL ANALYSIS. Oe 
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Figure D-4." - Maximum Predicted Ascent Tempetatures ¥ vs. - Station eae . 
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D-4.3.. Temperature Variation with Mission Life _ 


Figure D-7 shows the temperature variation of one com- 


> ponent, (the master drum) over a particular J-1 14-day mission 


where the Beta angle varied from -35 to -I0 degrees. Both the 
. predicted and the actual flight data points are plotted for com- 
parison, The J-3 system behavior is similar to this ‘plot, since 


the orbit conditions are ‘comparable. 


D-5.0° MANUFACTURING CONSIDERATIONS 
: D-5.1 Paint Pattern " 


- A standard thermal paint pattern -is applied to the exterior 


"- of the payload vehicle during manufacture. See Section T. 


At R-8, the orbital conditions to which the vehicle wild be 


“4 subjected are known and the thermal requirements. ‘are re-evaluated, 


Ifa modification’ of the standard paint pattern is Féquired, gris i ise 
done by’ ‘adding’ white silicone rubber or Mystik aluniinum pressure- 
sensitive tape. oso _ BEE ES dt te 
- The different absorptivity-to- emissivity ratios (of radiant 
thermal energy) of these two tapes are such that applications ‘of the: 
: white silicone would induce higher energy ’ transmission from the - 
system ‘and reduce temperatures. Conversely, the metallic tape 


~—-would retard’energy tra transmissions ‘and elevate system temperature. 
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SECTION E 


* 


INTERFACE - ELECTRICAL AND MECHANICAL 


. Eglo PURPOSE 


. The purpose of J- 3 interface is to define the diverse sys- : } 


tems, _ subsystems, and ‘components utilized in J-3, with the ob- 


jective of mating the electrical and mechanical interface into a 


- functional unit. 
through. technical agreements of understanding oe the varidus 


associates. a 


The integration of such mutual interfaces is reached 


, E-2. 0. " SUMMARY DATA a LE pean oe 


- . The follow ing figures Aliusirate the electrical and 
“mechanical interfaces: Figure B- 8, ‘Agena! Inboard Pr Sie 


“a 
oe ne =. PE tri ¢, STs 
Sa See 





‘Figure E-1, J-3 P/LV Inboard Profile; Figure E-2, Electrical _ . 


* Equipment installation; and Figure E-3, Interconnection Diagram. oe ; 


e 


E-3.0"° ELECTRICAL INTERFACE WITH AGENA. AND ASSOCIATES 


’ 


E-3.1 ‘Agena Interface - T3-5-023 y - 


'E-3.1.1 Pyrotechnic system - T3-6 -041 


i, 


a. 


“8 b. 


‘Two plugs at Payload hgetn interface. | 


: (1) 


(2) . 


Pyro power connector « provides all pyro : 
power, shield tie points, pyro returns, and the .. 
continuity loop. “ 

| Pyro signal connector- - provides alt recovery 
signals, door .eject signals, A to 'B Transfer - 
signals, and a, continuity a 


-Pyro J-Box - fe 
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| Ejects all port covers ee <= coast —- 
phase. — 
‘Transfers Ar mission to B mission for both 
CR and DISIC payloads while in orbit. 
Effects separation of the A SRV,, the fairing, 


and the B SRV from the A/P payload. © 





Disconnects the electrical interface connectors , 


between these subsy stems. 





Provides signals to’ the SRV pyrotechnic devices: , 


- to initiate the de-orbit phase of the recovery. 


modes ae 


E- 3. 1. 2 Bower system - _ T3- 6- = 





a plug at Payload Agena interface. ' - 


: Power connector - provides alt { primary power::. 


- 
e 


for payload, with. the exception | of Pyro power. ; 


+24 vDC unregulated and return; 1S. v, * 
400 Hz, § A; 115 Vv, 400 Hz, gC; 115 V, 
400 Hz, 9 B Ret; and an AC shield tie point. 


Hewes J- -Boxes (forward and aft) : a. Ee 


J (4) 


(2) 


; cated in’ the’ Agena. 


. ‘two | power J- boxes - Ane’ aft bof i is located in 
: the aft end of the instrument barrel. ‘The for- | 
ward box.is located in the. conic section. 
an payload electrical power, except far some 


back-:up devices and recoverable payloads, is - 


supplied, from the éentral power system o ; 


An regulated power, and voltages ea than 


: 24 VDC, iungegulated or 115 VA, 400 ‘Hz, is - 


, generated'or. conditioned’ by the cubsystem units. 





4 . - oe 





" unit receives power from the main power bus. 


E- 3. 1.3. Command System 


4 ae va. Two plugs. at Fayload mace interface 
| *(1) ° Command connector - ‘provides all UNCLE. 
’ commands from the Agena UHF command link, 
ANA commands from the Agena S-Band beaton, _ 
Pa the stored program commands from the Agena 
: iH timer, the payload to Agena tape recorder 
“+ track 1 and'‘track , and a tape,recorder shield © 
oes ‘return. ‘ | x ee wk . 
- 4% {2) Command.¢ connector - Sa secottd cobffiana con- 
. " ‘nectar is “added on CR-6 and‘ ‘up, to provide for 
: ’ 2. the additional commands required for the néw 
n : 7 ook ‘command. system. : a She te Takes He. Gan eae :. 
Bs : ¢ b. Command’ box *- T3; 6- 042 ms es Het cE 
: : — ae. _ . = qQ).- Located i in the, aft ‘instrument barrel. _ 
- - co (2) 7 Provides, a ‘program of, iistrument‘operations. mi 
(3) Provides ‘a selection of the programmed in- 
ee strument operations. 
ae. (4) Selects. either, both, | or neither. inatcument: 
(5) Provides emergency instrument « operate mode. 
_(6)* Provides DISIC instrument operation control. 
(7) Provides SRV A to B transfer commands. 
-» «4 (8) Provides command signal distribution for 
exposure control, yaw function, and FMC 
? function. © | 
c. ‘Transfer box = ts | 
= (1) Located in the conic section. . 
(2) Provides distribution points and d relays for : 





A to B Transfer functions. ar 4 | . 












i | oid, ice programmer (image motion compensation 
ao. subsystem) = T3-6-030 
a 3 (1). Located in the. ‘aft instrument barttel 
es : (2). Provides an eccentricity function generator 
a = and an oblateness ‘function generator which, 
Bee a when summed, generates ‘a forward motion 
ie co compensation function to‘control the CR instru- _ 
ae . ments cycle and nodding rates. 
(3): Provides éross track motion compensation in 
the form of a yaw error signal to the Agena oh 
Daa guidance 3ystem. 
e. ‘Switch programmer. (expogure control subsystem) - 7 
_ -T3-6-054. 3 a (2 aS 
. . @) Located in the aft instrument barrel. 
‘ . an (2). Provides control of four exposure positions and. ee oe 
se Sea. ya fail-safe position for the CR instruments.” ot at Sea 
2 Bo i: (3): “Provides one exposure change for DISIC. , oe ners . 
* | «4 . Sequences through exposure changes ‘from oe 
: night- to-day and day- to-night positions. 
: | (5) Provides RTC control oft ning system. to... 2 
. ° compeysate for launch window untertainties a at ‘. 
x , and/or delays. : ia | . se tee | 
ki : ya \ e- a ° ee 
E-3.2. 4 Instrumentation system oy ae die 
a. One plug at Payload Agena Interface - _ a et i 
. (1) ‘Telemetry connector - provides all monitors. - ie 
~. . to the Agena telemetry system, the multiplexed Mos 
: signals, commutator wiper signals, payload i 
_ umbilica} commands and monitors, relay reset, _ - “ 
- T/M signal return, TIM shield tie, and Link 5 a POE Sige 8s" Ae 
mac Pee TIM onsignal. °°. 4 os Re Bees + tpite: 
8 \° — P angd os iM a neh : = , 
° ; on : ‘ wa ; : 
a 7 ee ee er 





. Aft r/M box - T3- -6-029 
(1) ” «Located in the forward end of the instrument 
-< . - barrel, 


at: a ‘ (2) Provides operational data and diagnostic . 


> 
ae a ee 


: a measurements thru six continuous channels 7 
| : aad four. commutated channels. . . 
Pie, en <) ae Contains the associated components necessary ~ 
7 Ss = a _ to operate the recoverable tape recorder. 
Pa 3 ; ne 2 4) Contains the patching ‘and multiplexing of Ti MA 
_ aa _-. monitor signals.. ; , . : 
4 | fo ee (5) Contains power ‘supplies for T/M system. te, . 
, ’ | age 


6) ‘Provides TIM contro. ; 
c.  FwdT/Mbox — ~~ + 
es an p (1) Located in fairing, | | i 


. . . 
. 
+ * oe 
. ’ 
eEWwwiHm a GE FS mW 


i a : ban | : ee - | nt (2) Contains multiplexing and temp sensor power | 
<a a : . : ae = a eee . : distribution Tor measurements located in, 
ae ane : ae sie 6 ale colinter” . e ) * | 
: Pag Be | in -.Located in the conic Section. 
ce es ~ 2) ‘Counts: the operation of the DISIC canr swiich 
| : Poa a 7 3 and establishes monitoring voltages for readout 
‘ = os, * ee eo ; of cycle. count over. T/M. 
gate ae . ae, : e.- _ Current-moniiors 7 * - 
: Te + ty re oes - sf a Pyro. current monitor located in aft end of 


are tee a instrument barrel. 
re C2 24 Vv unregulated current ivonitor located i in aly 


' - -@ ors 


- = a ce power box.” 


2 
_* 


4 
.- 


4 
@ 
4 
« 
..) “9 7 
- . . 
7 , £-s 
hog . 
om Gm Om EE UcEElUelU el 


=. 
. 


: i | ./ Se if. “SLP Conditioner =. : - nt — le oe rae ; 
oe ey : yr car hee (1): srLbcwed tn thiewite end ‘be the teattrament'baitrel)-~ my “he + 
we + 8 - bs, ‘Conditions: apd sequences clock parallel binary = e 


a es ie _ ‘time word | $0,SLP data heads. in the CR instrunsents. 
. R.  S See ice oe ees Gee a, * = 
’ ; * Se - % F, ‘eS: se - - : : te : 22a : = .: Pe “a? : a Mee a rl a, emote . 


at * zs a ee 
a] : 





E=3. 


E-3.2.1 Constant rotator system’ ~ 7 T3- -5- 019g - 


wea”, 


_ &- 


wile “8 





(3) - Provides. 30 bit index, ‘time’ word, sableienl 
| ‘of time word, and parity autilizing irae columns 
-of data head for each instrument. 

(4) “ Has capability ‘for two. distinct variable column 
‘drive durations to,provide proper dot intensity 
for various " tilm ASA speeds. 

(5) Utilizes solid- -state micrologic- integrated , aire ) 

- . cuits for eating and sequencing. ar “ae 

"Tape recorder system a mo, . = ee 

» (1), ; Tape “reéorder located in gach ‘SRV: SAID multi- 

i. ; ‘plexer and: chads dase commutator, located in aft 

; T/M box. . ee * is ee oe 
(2) Records data from two main sources - (L) the 
a output of an‘A/ D multiplexer that contains the 


es " Agena thrust monitor data, serial time word © 


o 


re me ‘from the clock, and twig electronic commutator _- 


oe outputs, and. (2) the output ‘of two pulse stretchers 
‘drivén by clock  sytte | outputs ‘activated by the : 
_ ee instruments cefiter of format pulses. 
-(3) | The digital clock sync is time- based from the’, 
_ Alb. converter, and a 10 KC ee is recorded) 


on both channels, . Taha: ae ee 


* 


2 Associate iitwetace ” : os . 7 


a. 


. Thirteen. plugs at CR- AIP interface: . 


ay Command connector - contains all I CR operate 


wyt es ‘oe 


commands from. the command system, slope 


‘programmer, and switch programmer.. 


* . 
‘2 ‘wie 


115 VAC, 400 cps power, and returns to the CR 


ts; instrument. . a ae ee ae one = Sh. ne 





2 


ta] 


-(2) | Power connektoe - contains the 24.V unregulated ig 





a 
wt 





) (3). T/M connector (#1) - contains all T/M monitors 
_ and excitation voltages for CR #1 instrument. 
(4) T/M connector (#2) - contains all T/M monitors 
| | : and excitation voltages for CR #2 instrument. 
6) -Take-up ‘control connector - contains voltages 
’ and returns and commands to the take uP from 
the CR instrument system, 


* (6) Data’ connector (#1) - contains the clock parallel 


4 


. _~ binary time word from the SLP conditioner to 
‘ oe . the SLP data head in th€ CR #1 instrument. 
. $ ae - (7) Data connector (#2) - contains the clock parallel 


binary time word from the SLP conditioner to the 
SLP data head.in the CR #2 instrument. a 

(8) Take-up connector (A. SRV) contains the control 

a : - voltages, heater power, T/M, exditation, and 

o e : “TM monitors to the: CR instrument system from the — 

“e | * ee ee af a ae TTake-up connector (a: SRV). - contains the contro] 

a — voltages, heater power, T/M excitation, and T/M 
monitors to the CR instrument system from the | 
BSRV.. jo AS eg : 

(10) . Supply spool connector - contains controls, and 


a b we & (14) power, and T/M to the supply-spool cassette 


¢ 


* 
. , 


from the CR instrument system. 
| (12) Intermediate roller monitor #1 connector - 
contains excitggion and fronitor information from 
the IR to the CR instrument system. ) . 
13) Intermediate roller monitor #2 connector - con--. 
,- tains expitation and monitor information from.the- woes 


at 


TR to the CR instrument system. . . 


— * 


’ 
11h hs ome 
vf. ® 


t. 
: 





E-3.2.2 DISIC > system | 





a. Six plugs at the DISIC- Al P interface. 


(1) 


~ (2) 


(3) 


(4) | 


Power and command connector - Seontains the 


operating, mode, capping, ceasette motor 


excitation, and brake release commands; and 


24 VDC unregulated. 

T/M connector - contains the DISIC operating 
and position monitors: ‘and temp sensors. 

Data connector - contains the time word frdm 
the oe to the DISIC. a acs 
Supply cassette connector - contains power, 

brake release command; and switch closure for ° 


continuity loop. 


_ Take- up aka ector - eontains. T/M. 


monitors and excitation to and from the A SRV. 


“ft 
Take-up cassette’ B connector - - contains T/ M . 


“monitor's and excitation to and fram the B SRV. 


E-4.0 " MECHANICAL INTERFACE. Ww ITH AGENA AND ‘ASSOCIATES | 


The principle mechanical interfaces are the mating surfaces 


é of the J-3 payload. with the’ Agena, the payload structure sections, the 


separation modules, the major assembly -mounts, and the ground. 


- handling equipment attachment points, : :All major assembly and mating - 


operations must be- performed in accordance with approved procedures. 


lowing drawings: ~ 








. For interface mechanical ai a reference may be made to the. fol- 


N/C Station 0.0 to 86:0° “3 — 
N/C Station, 86.0 Att. | | 
‘sta we SRV Cover, T/UIGIS Roller and 
: parachute ie a ee. 


SRV General . 


oe 
. 
e 





” 





. Supply, Cassette, . DISIC 

= Instrument Mount; -DISIC 

‘Stellar Baffle, DISIC  — . 
Exit Housing & Tuna, DISIC 


sie, “in T/U, and IR Roller, 
~ = : [a : ; , : 
a) gg Main : : 


Main Door Boot 


Main Instrument, Main Electrical | 
Connections, Location : 
_% ° : ee 
Seva 8 Interface¢iInstallation of Main Duct 5 
_. Interface - Payload/Vehicle (Mech. )_ 
. . ‘ : : « \ 
: ed Ape Be wee eo ee te 7 . a ae » ‘ 
* ee : fi 
- t , ba e - 
is < . . f 
. s ‘ ; ea a 
= "es es : * = 7. by . ¢. ii! 
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- aes SECTIONF = 6 3° a 
mS _* CR INSTRUMENT SUBSYSTEM -.- . . | 


F-1,0°° PURPOSE we 


The purpose: of the CR instrument subsystem is to provide, 


: ‘from asresonnaissance “satellite, high-resolution stereoscopic 
“is photography: having. reconnaissance, cartographic, and: geodetic 
4 evaluation 1 capabilities. . 
.— > e 


3 


le * F-2.0 CHARACTERISTICS | ae Se : 


Table F- 1 summarizes the CR instrumént parameters to 


& 


allow ready access. et facts that describe the: system physically 


ee and Operationally. | : 


| 7 - Table F- .% ‘ Summary of Physical £ Features and ; : 
me ”, Opérational Parameters. Gee! ae 
- wy a ete fue a ro . i ps oars “Ge i. _- a , 


7. PHYS ICAL FEATURES” poe Pie « Resa en ae 
"CONFIGURATION: =. dl Gepeate CONVERGENT STEREO 
Ra ee ae PANORAMIC CAMERAS 


LENSES: = DWE FHICH FOCAL LENGTH, 
| Pa. _ PET ZVAL ‘DESIGN | . 


FILM CAPACITY: = —s—S—S=—S:«6 000 FEET.OF 70°, 3.0 Mit - 
fie _-POLYESTER-BASE FILM PER CAMERA : 





- = = as * Wy; 000 FEET OF 70 M4, 2.0 MIL | was 
: cee a + UTB POLYESTER-PASE FItM PER © 1 gaa Se 
we Fs _ CAMERAD Ae an 
“FULM SITE (OWE FRAME): © 31,632 % 2.754 INCiES oe. ars 
1. UBABLE FORMAT: 529,323 ZT INCHES | 
POWER St 1,620 WATT-HOURS:(% voc te Vise. hey 
- cae  AMREGULATED ar. 2. 5 RADIANS - “e i Lok, 
PERS ECE ot So 
| be: tie? ° mS 
ba ‘ . ee 
r ; a “ : - ae 3 Re Ci a 3 
é ° ‘ so * a ta - ree) 
; — : sy fl Mas. Heth Ee alg 
a . : se ae 7 oe: a ee 
‘OD . F-3 - Ste fine 





So eS Table F-1 Cont. | 
WEIGHTS: 
. SUBSYSTEM (EMPTY): 

2 - "SUBSYSTEM" (FULL) 
zi 3.0 FILM 
2.0 MIL FILM (UTB), 
TAKE-UP CASSETTE (EMPTY) 
"SUPPLY. CASSETTE AND STRUCTURE" 
= CYCLE. PERIOD: 
" EXPOSURE: rier i 
ay fi “AOVERLAP ae ¢ _- 
’ FILTERS a . 


QP RAT sONaL PARAMETERS 


| ve RANGE : =: Be 


aes - ALTITUOED bola eS 
oo es ~ CROGS-TRACK: “COVEL AGE ae 
Ne Oa a PER. FRAME. 

ne ae Along Tack _COVERAGE. 


TOTAL KLONG-TRACK COVERAGE © ta 
. AT 80 NAUTICAL.MILES ALTITUDE: 
eo 330 MIL FILM 
oe 2.0.MIL FILM” 


as TOTAL OPERATING. TIME AT: * 








"VARIABLE 


oO: 20525 10. 0. 021 RADIANS © A ee 
COND : ae 

=f > : 

80. to. 200° mii. a MILES © . - 


16 10 “290. nBSTicaL MILES a 


41,167 *AUTICAL MILES: 


¢ 
e 
s 


437 POUNDS 

598.6 POUNDS - 
391.2 POUNDS | | 
“POUNDS 2 
74 PouNDS 
5 10.4.2 SECONDS PER CYCLE 
: ; | 

FIXED - 7.6. PERCENT 

VARIABLE (2 POSITION, - . a8 


2 FILTER TYPES) =: ” rs. 


7¢ 


a. oe 


at: 
“ 


- 
1 


7.73.1 TO meee NAUT ICAL 


- 


61,750 NAUTICAL MILES 


} 


. a oo; ‘ 
° ‘ i . 
‘8 . + 
Wie: ud ry z 
a i ry . 
my cee hes : ’ i: . 
oar} : 
_ ’ . z . 
. - . . 


Re “80 NAUTICAL MILSS ALT IT: SDE: : 

} oe ~.3.0 MIL FILM .- : 169 ManaiES 
Cem 2, 0 MIL Fil” ae 254 MINUTES: oe *, 

ary e | 2 , : * oye ‘ vo “y y 

a oe €-2. 2. * Location | me - rn? 

‘ “ ae 3 ee - The geperal locations ‘of, the major components of | the CR 
7 ~ i ne - indtrument subsystem are- suai in n Figure. F- aoe 

Pei ett. > . = : ; > ss y . 74 = 
, OSs gh oe SYSTEM DESCRIPTION ~ ee ea eee, a 
hag pe . me Summary of the basic physical features and ‘operational wo | 
e Pee pabaibelera Provided in Table F-13: Figure | F-2 ees the « oy Ss 
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electrical block diagram.. The complete CR system payload consists os 
of the following: ae : : 2 Pe ae . 
a. Two similar, 24-inch focal length, f/3.5 panoramic camerag a 


each having two  intefrated 35 millimeter focal length, f 16.3 horizon 


™ . 
. = a 
* o. 


optics.-. ‘ 
b. One eee structure, (Supports both panoramic tareras © 
and the. electronics packages % to form the so-called camera module) 
“c. One ‘supply cassette 
an: 2 Main | Supply Structure _ ; . 


:: _ @. Two take-up cassettes ge Sa 





f. One. inter mediate roller assembly , 


The. panoramic cameras are pos itioried on the auxiliary a: 


- structure in a v- configuration to prov ide ‘a 30-degrve stereo angle. 
A - 


, The auxiliary structure is threé-point mounted to the vehicie So that 









the even serial-nuibered camera js located forward and vic ws towa a 7, i . 
athe & rear “ene -lookingy, and the odd. se ial~ ‘numbered.camera is located | : 

aft and’ views forward (forward looki e). ‘The auxiliary structure also” 

provides: the méanting surface’ for tt sy stem electronic. ‘packages. ‘The 
supply cassette, which. contains the total film supply for both camérajggy 
is: located: aft of the camera. modu 


- The supply cass te is fastened 






toa support structure, which is / in turn, three- - po { mounted to the Pil 


: vehicles. Take- ee , located if recovery vehicle RV-1, and take- Zup 

B, located in RY-2 2, / each take up half.of the film a camera. - The 
‘intermediate roller assembly is. attac hed: td the vehicle between take- -up 2 

5 and the camera module. S - _ . . 
“ The System is basically: designed t to use : 2.3 5 mil bise,’ 3-0 mil. 
‘hick, 70-millimeter, -EK 3404 film. The supply cassette contains’ TW. ¢ ; 
28-inch diameter spools, each capable of storing: 16, 300 feet of. 3.0 | 
‘mil film. or 24, 450 feet of 2.0 mil (UTB) film. Each of the two take- 
‘up A spools is: capable of Storing 8, 200 feet of.3.0 mil and ‘412, 300 . 2 a fs 


“feet of 2.0 mil (UTB).film. Each take-up B spool is capable of - 








. oe 


a «ey 


8,100 feet of 3.Q mil and 12, 150 feet of 2:0 mil (UTB) film. The 





system total film capacity, Aherefore, is limited by take-up Bto-” 
32,600 feet of 3.0 mil film dee 900 feet of 2.0 mil (UTB) film. 
- . : 
F-3.1 Electrical Characteristics 
_ The power eauinements of the CR Subsystem are 24 | 
VDC, “unregulated, and 115 VAC at 400 tps. Unregulated 24 VDC 
' power is utilized for: nara ser: ice inthe camera, supply tontrol, 
_ and take-up control. The 115 VAC, 100 cps power is utilized in 
the camera to. develop regulated direct current power. Plas and 
minus low voltages are developed for the camera drive servo, 
the exposure control’ circuits, ‘and various direct current voltages 
for assorted lamp requirements. — 
- The power supply returns are carefully segregated within 
the system to prov ide isolation between the 115 VAC, 400 cps 
"| return and the 24 vb¢ \inregulated return. Also, isolation is 
" prov ided between power welurns and all shielding and bonding - ° 
ro arrangements: - ’ In addition, regulated DC power returns are’ 
" joined to the unregulated DC return in only ane aoint (drive servo). 
' ‘This is required to maintain proper referencing of the V/h pro- 
grammer: signal to the tachometer feedhack Signal. MN 
F-3.2 Telemetry pas D Geee Bo gk 
. 7 The Subsystem contains several component temps raiuce: 
aad operation monitors which provide telemetry data during operation. | 
“In addition’ to the ‘télemet ry, monitor points which can be checked 
during ‘ground testing are provided. Peerais description of T/M 


monitors is shown in para. 3. 





F-33 Camera Module 
; a *s The camera module 


: panoramic cameras and system electronics boxes. which ‘mount ots the 
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: (a) drive system, (b) lens, (c} scan head assemoly, {d) drum, 





? 


auxiliary (delta) structure. The main edectronics. box contains : 
the control package, the interface package, the data ‘signal con- 


ditioner, and the 400 cps bats ‘supply. The auxiliary electronics 
@ 
box contains the main servo and the panoramic geometry electronics 


* 
° 


circuits. : | ai mar 
. e 
23.4. Camera pescep en : F 
The pdnoramic cameras are inde endént and similar, but 


are not interchangeable. Each camera c+ nsists ofa machined 
frame upon which most of the camera components are mounted: 


Because some. camera components are attached to the auxiliary. 


structure, the: structure must be considered aS an integral part of* oy) eee 


the spaneremc came ra. 


The primary components. of the panoramic camera are? 


- 


(e) film’ ‘transport mechanisms, (f) FMC mechanism, (g) panoramic 


fee geometry ‘system, and (h) the horizon optics. The actions af these: 


components are related and time through 2 system of belts and 


‘pulleys, and special: function gear packages, all of wnicn ire 


-driven from a ‘single camera drive motor. i 


cee The 24- -inch, focal- -length tens: is a Petzval design con- 


sisting of five elements mounted within a cast magnesium eeli. 


as 


oA sixth element, the field flattener, and an exposure/filter device 


are mounted. on the end ofa titanium ‘tail cone which is, in-turn, 
= a 


secured to the lens cell at the nodal point. 7 hs 
The scan head assembly, which, contains the slit width.. + 
(see Section ‘H) and filter change: device and. focal plane rollers, * 


e 
is mounted ja the end of the lens cone. ‘This device consists of a 


bidirectional, four- -position slit width changer. and a two- position | 
filter changer. -< slit widih failsafe mode or nominal slit width 
position is also provided. ‘The slit blades are driven by a servo 


motor + arid a see porenoceter: ‘The filter i is driven by a stepper 








motor and a dual, potentiometer. ’ Puring the exposure portion of 


: the’ scan, the’ focal plane rollers litt the film trom the guide: rials 
Vo th ant the ‘exuct focal plane. ; as 
.' * . o-, e, ** . . em oe 


In order to prevent light from entering the vehicle Cons 
| partment through the vehicle/camera interface, a drum rotates 
_ with the lens within network of ENE ORSEUDE light shields. “Phe 


[. _ drum is light-tight, execpt for the cle ae uperture, vad anda 


* . ‘. 


smaller opening for the SGun hee r and aecess cover, Tao formed: 


ys cs of oe metal, “which are ultist fe od tO thea: doum around tne 


3 periphéry, | rotate inside af: xed. dabyrinth presenting light frorn 


“entering: oe gsrde the drura,. ES ii Side diameter of the light. 


shields encompass u, ss ae Maly, ON: r U Self sont portion of the curs: 


< 


mee shields 15 Slightly. ts urger (haf the drain er of the drum, and ghe , 
| ‘ cumference to prevent digia frets paisa ris eound the drun 


- 
o - 2 a2 @ i¢ 


tet The dre isn asserrhl: . aise SErVes at is thee: ral Shicid for 


eo < » . 
. 


the lens: when’ the Camera is slnoperati: VEC Furthermore, a SETIES 


e = a a . 


* ' 
” 


| Orr rolleps, toe i arocnd the cire pnie rence: ‘ol: tne deur aud . 
ff : at: oe 
| : placed parajlel’ tra. ‘the lens cia ton BAU, LEVAISE Roth the drurh 


= = Srisi beneath the file guste ‘Khalssto prevent fim tres bern pulled 
Anrough the rails. Pijese Pour id, not Content the fin user 
narinal Operation, ie ; a — 


te 


ws | : Tre Cumera fimarcneport . Sh “St eri (COMpr ise a an Ship at 
. metering rolier whick ssygeared thro. is wey percent cluten 
"ty provide conti inuous Be ae ice fet ts notmniati © rate. | Fil 

° *. . ms . 
guide rails guide the: film ner Lime 70 degree t format, and tilrn : 


~~ : - 


a 
lamps located at vither side of ine. format are actuated dur ing 


4 
aa 


exposure, AL frame metering, rolier’ puils, one frame of exposed 


¢ * 


po ey cle. A shuttle mechagism stgres-extra loops. of film “arising - 
from Cofitinudus film snput arid oulput ‘und intermittent, frame. 
a metering. Tlie shuttle also is used to control the 99/104 pes percent. 


I . filrn Gut of the format urea uring the : nonex osure Ror t20n of the - 
( afc ae ‘clutch. Figure E- -4 illustrates the film transport system. Film | 
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~. “4 _-* Tension is provided by torque motor output to a gear 
attached to one of the two flangés of each supply spool. Imernal 
, brakes on each torque motor prevent rotation of spools when the 


“power is ‘OFF. 


oy | F-3.6 Take-up Cassette yi 2 ok _— 
/ | The take-up cassettes consist ‘of a Structure, spools, 

‘spindle, sensor arm, and component boards and ¢ able. An 

és ~. 7 "additional assembly, the roller carriage, is used in take-up ‘“B. 

The structure ‘consists of two . ‘magnesium honeycomb 

side plates which are aligned, ‘bonded, and secured to Iwo shear | 

“4% plates. * Mounted on this structure are the cable, component 

| board, resistor plates, transistors, RFI cavers, heaters, and 

thermostat. Cae | 


* 


The spools are of lightw eight magnesium construction, 


TheB take<up spool has larger core diameter which. results from | 


maine : three hub rollers and a set of wrap-around plates installed. 


: The spindle issemblies consist of a three- -piece mag- 


_ 


negium housing into which are assembled two torque motors, 


 , the. necessary drive | gearing, and two antibackup systems for the 
sa A take- -up ‘(or two brakes for the B ‘take- -up). The. antibackup unit ° 
ee consists of a ratchet wheel coupled to the motor shaft through a 

. ys one-way" ¢luteh, a pawl,. Suitable linkage, and a release solenoid, 
The brake used in the B spindles js keyed to the niotor shaft and is. 


4 


ot released electrically. = e wo, . 


The sensor arm assembly consists of a magnesium ‘feame’ 


so _ into which. are assembled two potentiometers, antibacklash gearing, 


and a spring-loaded sensor arm and puck assembly. 


ite The roller carriage assembly, contained only on B takeups, 


| é consists of two magnesiur@side plates into which are mounted the 





input and output rollers, setection roller, roller shafts, and film - . 
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°F-3.7 Structures . 





* 
# 


The CR camera consists of four basic structural Sections. 
The lens and drum assembly has been discussed. 
The film-transport, or SNuttle assembly consists basically 


of a pair of magnesium- f8ced money corn? cone plates spaced to 


7 accommodate the film: rails, input metering assembly, framing 


&- 
assembly, shuttle, and grid rollers, The ‘horizon optics are also” 
supported at either. end of the shuttle assembly. 


Both the. lens and drum assembly and the shuttle assembly 


- are auppected by an anchor - -shaped magnesium main structure. 


vin’ addition: to. Supporting the two noted assemblies, also carries 


| ‘axis of. ihe ea camera when mounted” in bearing blocks carried on Lae ; 


cas. = ‘The fy ctions of the: payload, séal shiertiy are: as 5 johiawss 


cameras, ‘The au ailiary atructure interfaces with the véhiele al 


the riain drive assembly, the image motion | compensation (IMC) 
mechanism, control” ‘awiich complex, and various, pulleys, counteré, 
etc, . The main structure is milled from a solid. billet of mag- 


* 


nesium. to achieve the maximum. physical characteristics of the. 


-material. ‘Each end ef’ the lower cross ‘of the anchor carriés.: = ig 


shaft. These shafts: are in hae with,each. other, and form the nod 


fe 


auxiliary, (dgita) structures . eB. gues 


The ‘auxiliary structure is an int egral part of but’ shared ; 


™*. 


by; each panoramic Ramer of the stérco pair. This’ aircraft- “type” 


- sheet metal structure carries the bear ing blocks. for the. hod axes.” 
cf 


of both panoramic structures, and also provides the fixed tie paints _ 


tor the rocking links of the FMC mechanisms~ ‘Additionally, ik 
carries all electronte packages needed for the operation of both | 
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This structure forms the backbone of an individual camera, and = 


ae oe 
2 Oy BS 


x C . . : . 
« s . 
> Ld 
fo i ; 


a. Provide a light- -tight seal over the film slot through 
he B SRV Support cane during the B mission (see Figure F-6). 
Pe: b. Provide a drag on the tail end of the main film being - 
~-aken into the B-SRV ‘during the ¢ ue -and-wrap operation (A to B 

ur a ; | 
| This Wevic e has been known/as the "felt seal” on previous 
pe ograms. [t- is a trap door-type of device which is dimple- motor 
actuated and torsion-spring powered. A special black velvet 
material vovegs the door and door frame, which provides a light seal 
w ith the door in the. closed position. The seal assembly is used in two 
plac es on the’ B'SRV support cone, one plgc e to pass” the: main, in- 
str ument film, gna the second plac ce to pass the visic film. 
@ 


F-3.9 Main SRV .Waterseal 


— 








% . a 
The fine tions of the main waterseal are as follows: 


a, C ut the matt film at pe af cntry inte ne capsule 
‘ior to recovery. | ae oe ae -. = 
b. ‘Pray ide a light- tight. sacle seal. os 
c, Pr ovide a wate rstight o apsules seal so the capsule dees 
not leak and sink prematurely fat pores inte the water during re- 


eavery, ae 7. . 


The cutting blade as released by actuation of the TROLS: : : 
motor, AN coc ‘ked tension spring provides the power to close the 
blade. The tension spr ing alse apple sou Cilting moment a the 

blade. This moment and the: force from two CEYMPFession ‘springs 
provide u continuous cutting pre ssure on Ahe blade as it travels. 

The blade is supported at three paints. as it moves, which idtiina 

it to float: and conform to irregularities in the cutting surfac es. 

. The blade is self- Peale aa one edge is soft aluminum, ‘the athe Tr 
hard- anodized. The compres sion springs iso provide @ force 
against: the soft- rubber gasket when the blade seats ue the: home — 


- position (see Figure CQ- 14). 
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F- 3. 10 General Principles of Operation * 


F-3. 10. 1 Inputs and Commands 
The CR subsystem receives its power from the Agena 
vehicle, and,its command signals from the LMSC control package 
via the vehicle interface harness which interfaces with the CR 
subsystem main electronics box. Inputs to the main electronics 
box interface are as follows: : 
a. Power 
(1) Plus 24 voc unregulated 
(2) 115 VAC, 400 Hz . 
: - Cb, _Contro) commands 
: (1) Relay Reset (Launch Mode) 
(2) Orbit (standby) mode 
. . 43) Operate | 
= _. (4) Vinh % | 
| -(5) AtoR transfer 
-¢c,. Other commands . | 
aD) Exposure slit; position 
(2) Interrogate © 
(33) Rune failsafe Pg i 
(4), Film change 
All commands and nignnls required to operate the com- 
ponents inlernal to the CR sysicm (supply, Cainer "AB, “and taker - ape) 
are goneraled (bagically) from the CR rain sured auxiliary electronics 


boxer, 


Feed, 10. 2 Camernu Syntem Ceancerpe 
_ The C camera system han w lena wiieh, haan infor- 

nat len ante the film, s mennd for ntoring the film prior to exXpoORUre, 
fomethod at moving the nxponed Files from the exponure aren (format), 


And a ntornge. ayatesn for recebving the exponed file. . Hnliher 





most ‘cameras, however, the CR eamera has supply and take-up 


systems which are physically separated from the camera proper. 


In the case of the supply cassette, this separation iS made to 


allow location of the spools at a position in the vehicle where there 
oo fe sg \ : . 

-is room to carry large amounts of film und yet have good access 

for loading. The take- “up. on the other hand, has been divided into 


two parts,,. since the available” area in the recovery section is not 


_ sufficient to atcommogaté all.of the film on one set of recovery 


* 


“spools. The dual take- ; Ups also allow early recavery of the first 
half of the exposed film of both cameras. ; : ae" 
_ Another camera requiremént, a light-tight bax. is in this 


case provided by the vehicle in order to save the weight that would 


. otherwise be necessary if the camera were cum pletely self-con- 


tained, _ - oF 


~€ : * 


X, 


-F-3, rn; 3. ‘Modes of Operation : 


e 


+ A camera system which is htilized ina satellite is 


aubjected to a wide variation of environments whic h affect the 


original design and alse the. manner of operation, Phases of 


system operation are: powered Tlight (.asuneh mele), orbital 


. Flight without: ‘operation (Standby merle), orbital Night with 


operntion (Operate mnie), noe Ato PDtrangfer | ame ‘ 


Is" “40. 3.4 Launch 


_Intring Lavine fi, thre: csagsaecr ce aye in si aah fer sa 


variety of Rimulinnenin strornnen srining rem nee edeestion, 
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SSECTION G4 


s 
é ; \ . 
IMAGE MOTION COMPENSATION SUBS4NT RM L- \ 


A (i+ oP ORLOSE ee a 
- ° he itr pose taf the Unage “stata iets  Ofipensatlen aubsystem 

Is toe provide a controllable ineans te Ginpensstion for thease factors : “s 

which cause mution a” the lage plane of the satellite ‘Cameras 


‘during exposure. The nage being stationery will result in high 





i | pescintien photograph ‘with @ minisnum of smear 


. ’ : 
.. ‘ : - . «€ 


o-t eae a - f © we of 

a . G-2, a _ Ehygical Descriptiun 3 :: a : | ae att 
= | 2 . The components for. the Amage motion UMC subsystern wre 

e housed in the Slope programmer. This box meSsures 17 x 7 x ia ae i 


inches, and weighs about 14 pounds. 


G-2.2 ‘eation : ° pee at ene 
———— 


ne The IM.C subsystem slope programmer iS lucatedsnear. ihe : 


aft end of the ‘instrument barrel between the +Z and +Y axes (see 


- ‘ * 


Figure E-2), : or a eo be eS : . 


; ae _ ” _ * ae ee oo ft MF aes 
r set . oh an ; - : . ° . 
G- 2. 3 Elements of IMC ° - | we” eS De, ae oye 


oa 


t 


G-2, 3.1 Attempting ta photograph a moving target with a stationary | 
we camera will invariably result in a distributed displacement. -of the ae ee 
image, ‘called smear. If the camera is pioved at the same relative = 7 ee 

“ an angular velocity as the moving target, the smear is less, The — oe ae 
highest quality photograph will result when both the relative angular : 
ate velocity. and direction of the camera movement. exactly matches -that eet ye a 
oft he moving target. ‘Both’ these compénsations: cause the image on’ see 


oe ae film ‘emulsion to be } stationary during the time: of exposure; and : . 








a high-resolution photograph pestis: In photography fice a 
Satellite, the relative angular: velocity through which the cameras’ 


“|” must move is related to the ratio of. Gelocity of the satellite Ih), 


height above the target 
and determines the pepaines forward motion compensation (FMC). 
necessary to render the target Stationary. 

In a nominal orbit for the J-3 system, the vélaiive velocity 
of targets beneath the. cR camera ‘move (at the equator) at approxi- 
‘mately 4.7 statute miles. per second. ; re ot 

The alignment of the camera to the apparent direction in 
“which the target appears to move. is called yaw compensation, and 
this eliminates the cross-tratk. component. When both the FMC and 
yaw compensation are present, a high- quality photograph, because 
of image’ mation compensation (IMC), results. The ‘slope programmer 
‘is-arrIMe generator. It generates | the two: compensatory ‘Signals, 

e MC and ae w comijongation See Figure G- 1. 


. i. - 
= bd : . 2 ‘ a . yr Loe 
eac8 . : . « 
A’ . : “ae . 


. 


_ G 2. 3, 2 The FMC signal is related to the vine "and would be e's fixed 


“voltage if both’ the velocity of the target ‘and height above it ‘were: 
fixed? Such is not the case with a satellite camera, ‘anless: the ‘orbit 





ee was exactly equatorial, ‘tye 0 orbit, cirewiar, and the earth spherical. 
“e both polar: and. eccentrix, ester with the earth 
being an ‘oblate sphere, - the FMC signal combines these deviations - 
from the steady-state signal by summing. the eccentricity and 7 

| oblateness_ functions into a. single, signal resembling a cosine wave. 


_ ‘The. thus modified FMC ‘output voltage excites the CR camera. -system;’ a 


| causing ‘its lens to rotate about the optical nodal point ‘ata’ rate dic~ 
‘tated by the FMc..- ‘In addition to rotating, the lens celf 1 moves per- | 


-pendicularly to the. axis of, rotatiosi (nods) ‘so that the terrain image is 


) stationary by keeping ihe cameras ponieds - the. target during the 


i instant of exposure. e = Pee Fae he | anne ee 
: & amine camer such as thetDIsIC'e doe not require mc. 
, =: “ee « * ae 
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. NORTH 


fe Ses ee 2). DIRECTION OF FLIGHT 


WEARTH - EARTH. ne ponerse VECTOR Beene TO THE SATELLIFE 


‘Vorait. ‘= FORWARD GROUND: TRACK VELOCETY REFERRED: To THE SATELLITE 


én wae mr ton VELOCITY REFERRED TO THE SATELLITE — 
° t 
es “ - (WEARTH ©? ORBIT) 


VcRoss = - CROSS TRACK VELOCITY. COMPONENT OF PIMC: (YAW COMPENSAT 10N) 


? 


TFMC - Forwana MOT ION COMPONENT OF Vime (FORWARD POTION ‘COMPENSAT ION} 


a). ees t oes ee an * 
Pel . Bt 4 . —- = :. 
-. +? Figure G-1 IMC Vector Diagram- ©. 
_@ . as s 
- . e ° ; . 
; “> G-3 
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v: 


. duty cycle is 50 percent and the drive motor speed i is constant. 





compensation, since shutter speeds are s0 rapid, that, for: all, 


practical purposes, the térrain image is Stationary. “The shutter 


speed is "1/500 or 1/250 second, in contrast to period of rotation 
: e 


of the CR camera of 1.6 to 4.0 seconds per cycle.. See Sections F 
and I. _ | F : : | : - oe é - . 


: “ 


! 
G-2. 3. 3. The CR camera d drum assembly, which contains the 5 enee: : 
cell, rotates ata speed which is proportional to the FMC signal 
_ generated by the slope: programmer. The FMC: signal feeds into the 


high-efficiency ‘amplifier portion of the CR Servo subsystem, wherein — 


it determines the pulse duty cycle of an astable multivibrator. The . 
"pulses (8K HZ) switch two sets of drive motor transistors. (forward 
rand reverse) ON and OFF for the durations deterniined by the pulse 
train duty cycle. A’ feedback voltage, from a tachometer in the 

_ drive motor. train, is “summed with the FMC signal. such that when the 
feedback: signal is equal in amplitude to the FMC signal, the. pulse. 


:* 


+* 


G-2°3.4 The accuracy of the FMC ‘is based’on the preciseness of 


_knowledge of the satellite velocity, the height of the cameras ‘above 


the target, and the satellite inclination angle. | As variations of the. 
planned orbital parameters occur |. some slope programmer FMC 
| Signal levels, amplitude, and start times (phase) are correctable 
‘in flight to allow for a continuous match of this apparent velocity 


co _ and target heaghtt to the cameras. . © = - "= 4. 


‘ e on ’ 
° % 


G~2. 3, 5 The y yaw éompensation signal négates | the target cross- -track 
error which is ‘caused by earth rotation. This is accomplished by 
orienting the: entire Agena so. thet the axis of camera. rotation is | 
perpendicular to the resultant of the satellite travel direction and- 

_ the earth 1 rotation vectors (the direction of nod is the same asthe ° 
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apparent target motion). This signal, a Suppresed carrier woltage, 


is presented to the,Agena guidance system ‘ee Section B) as an 
error signal- which causes Agena orientation. The amplitude and 
phase of the yaw correction signal is Repgndent on the injection 
‘angle and instantaneous longitude. of the Agena. As both these 
quantities are predictable and known, no in- flight yaw adjustmen* 


is recuired. | A two-state command (yaw compensation. ON or OFF » 


tan be controlled by a real time command. 


-G-3.0 DESCRIPTION 
oe The following simplified block diagram (Fi igure G- ~2) shows 
the slope. programmer. and its intégration into, se : payload system. 
Only the main function blocks aré shown: 


The block diagram shows that the FMC generator and yaw 


correction genetator are separate, each having an individual 
ian electrical output’ {although a mechanical linkage does exist between 


“the two). The mechanical-linkage consists of.a common drive motor _ 


“for. the yaw. pfogrammer and oblateness function generator portion. 
of the FMC, Both: the yaw correction and the oblateness functions 
are related and ‘dependent on. the satellite period “and inclination - 


angie. As the inclination ‘angle is an orbital parameter prectgyy 


8 "achieved, ihe qnly. adjustable, parameter to both these functions is 
, time. | ‘Bach,must be’ started” at the proper time, go that the outputs 


poe coincide with the effects ta compensate; namely, oblateness and earth 


crogs-track error.. This is accomiplished by brush 14, which occurs 
precisely at the same time during each orbit: 

The number of command functions ‘related to the eccentri- 
ee generator portion. of the FMC are greater, as height above tar- 
‘get ‘and satellite velocity are not exactly. predictable prior to launch, 

. so that prelgunch settings of the’ eccentricity generator must be up- . 
dated (in- ight) as soon as these parameters become known. ies oh 
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G-3.1 Eccentricity Generator 





‘The eccentricity generator is the basic V/h function 
generator. It consists of a cosine function potentiometer driven by 


a motor and a voltage source. The speed of rotation is such that 


' the instantaneous voltage ‘developed at the wiper of the potentiometer 


4s equal to the Vi h. The following block diagram (Figure G-3) shows 

the constituents and relationships of the eccentricity function 

: > 

G-3.2 Program Timer . 
The program timer is a device to delay the start of the - 


eccentricity, function generator, to obtain a match between orbital 


parameters and the function being ‘generated. It consists of a stable 


oscillator with a furidamental frequency of 0.04 cycles per second, 
: which corresponds to a persed of 25 seconds per pulse. Three 

| flip-flops: contained within the timer permit division by two- for a 
time increment of 50 seconds per pulse, or by four for a total of 

" 200° seconds. per pulse. External leads permit the Selection of one . 


*. jot the time increments prior to launch it day R- 6, by means of a 


baa | 
« . 


"rotary switch. —_ eo, 7 


ae ‘The pulses of the increment aiessa are fed into a tran- 


: ‘sistor/resistor logic. (TRL) register, consisting of eight flip flops 
: ; arranged as a frequeacy divider and permitting a maximum division — 


by 20. The eight "set" inputs to the time register are connected to 


a diode matrix which fans out to 20 leads punary to decimal converter), 


any one of. which may be. selected. When one is selected,. the divi- 


sion in the register wilt be by the number’ of. the lead ‘selected. 
‘Thus, division by any integer between one and twenty is possible ae 
; the sélection of one of twenty leads. - This makes it possible to 
: select a delay trom: 25 seconds to 4000 seconds, depending on the 


time increment and interval selected. The following correspondence 
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| * | ry 
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; eae ee Interval (20 steps) 
_ Increment as Min Max. 
25 sec: - 25sec. 400 sec. 
- 50 sec. _ ; . ‘50sec.  800sec.° 
¢ 200 sec. - .. > 200 sec, 5 4000 sec. 


The program timer is Started by SPC, Brush 27. The.. 
application of the brush closure performs, two functions: it starts 
the. oscillator and’ maintains a bias-on the selected diode matrix 


interval. At time-out of the timer, power is applied to the step 


servo drive'system by means of,a relay. The relay will remain 


| energized until serencrgised i a switch closure in the cam switch. | 


.* ES BER oe 


G-3.3" Delay Start Time Sélector © ee ae 


The selection of the interval can be made, or upsdaied from 


prelaunch seffings, by ANA vVih Delay Start Selett during flight: The 


application of each ANA V/h Delay Start, Select impulse.causes a 
stepper motor to step, rotating a rotary switch 18. degrees. Each’ 
of the 20 steps corresponda to an input ‘of the diode matrix and toa | 


- time increment. A similar 20-position switch (commutator) is. in. 


| | quinary.code for. telemetry identification of the selected interval. .. 


| -G-3.4 as Servo Drive ae ea 


The step servo drive ‘system consists ot ‘a ‘step servo motor, 


a controller, and a gear head. Its function is to provide the motive’ 


| power for the eccentricity function potentiométer. The servo drive: 


‘ system is started by the output relay of the program emer, it 
applying +24 volts Snregulated to the controller. 


'G-3.5 Controller. 


. The controller consists. of two variable=trequency oscillators, 








e 


r. 


“necessary logic, and power amplifiers | to drive: the step servo motor. 7 
ae oscillators are stable and relatively insensitive 2 temperature 


s. 


. & 
¢ 


* 





eo 


' ‘and the rate may be adjusted between 240 and 480 seconds. 


-*% 


“eccentricity function potentiometer Thay be fixed between 2400 


* i oF ee te - 74914. 16 


nomhograph, (Figure G-4) shows this relationship. 2 


- step servo arive system will “change ‘the. pulse generator pulse .; 





and Jentage: variations. The two oscillators, each used for a 
different mode of eccentric ity function operation, are variable in 
pulse repétition rate and determine the Stepping rate of the step 
servo motor. Mode 1 is the. normal operating mode, generating 


a frequency such that the period of one complete revolution ‘of the 
“seconds and- 4800 ‘seconds. Mode 2 is the slewing mode (fast return), 


Given the period, the. frequency or repetition rate may be 


calculated from ‘the following Pausuon: » 


X oe key 


"Where x is the period in seconds and Y is the repetition rate in 


7 


. . 
‘ 
i ce ; 7 ’ 
» ra “ hae Ee] as aaa 
ae : . 


‘pulses per second. The formula is equally applicable to a ermine 
the periods of either Mode ‘1 or Mode 2 Operation. — The following 


ner: A repeatable cam and switch mechanism connected to the 


repetition rate from Mode 1 to ‘Moad 2, - speeding up the step servo 
motor until the cam detents the aver servo motor and function po- 


tentiometer. to "home! or starting Position. - Although the eccentri- 


f 


city function generator stops after having made one complete €ycle, : 
2 long delay start time may make the function period: exceed the oe 
orbit period. ° The change from Mode: 1 to Mode 2 is performed by 
SPC, V/h Homing Reset- Qbiateness Start- Yaw Programmer — 


. 
s, 


The longest” time to slew from any position is 8,0. minutes. — 


< 


. Logic: circuits within the controller alternately apply power 
pulses to ‘the step: servo motor,” causing it to increment one Step for * | 
each pulse applied: ‘Pulse power is “applied to various’ sets of stator 
coils in. the step mses te motor, inerementally causing the rotor to. 


rotate... Bon ya 8 , eS oe 
esis ee ; ; : -¢€ ao. * S i 4% 
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PERIOD IN SECONOS MODE 2 
Pulse Repetition Rate vs. Period 
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Figure G-4 
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. sd Eccentricity Function Potentiometer 
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G-3.6.: "Step Sees becidhcdedcheaa” | 


The step servo motor is a permanent magnet rotor motor.. 


“s The stator consists of four pairs of coils which are energized 


consecutively in pairs. Energizing a pair of adjacent coils causes 
the rotor to assume a position between the two, hence making it . : 


step 45 degr: s for each pulse applied. The motor has no detent 


a gearhead having a stepdown ratio of 9364. ac 1. In turn, the gear- 


head is coupled to the eccentricity function patentiometer.,. causing 


- it to rotate approximately 0.005 degrees for each pulse. from the, 


controller i in Mode" F. re = — > 


action, nor is any required, as the motor is directly coupled to an . | 
| 


“Theeccéntricity fudthigp potentiometer is a precision .. wuss | 


potentiometer which generates. a cosine function-conforming toa 


oe close tolerance required to maintain overall aceuracy- of+i Le | 
percent FMCG, The potentiometer is excited by two. voltages, ‘each’ - 


ata different top, ‘to determine the E max thalf-cycie) and E min | ! 
(start) ‘of the output function. The value of the function potentiometer : 
is as high. as one can practically be mage, | to minimize the. loading " | 


effectscaused by the two function exclting voltages (start and half-. ~ 


‘cycled. Ps ; $s ood. ix % ES 
G- 3, 8: ‘Start and Hait-Cycie Selector ots ae re 7 - a 


Both the start and half-cycle voltage inputs to the eccen-_ 


tricity function potentiometer are adjustable on- -orbit. ” Two real. : 
"time commands, ANA. V/h Start ‘Level Select and. Vih Half-Cycle : 7 
Level Select,’ are provided | for this purpose. The two circuits, the 

Start’ and Half-Cycle Selectors, “are identical. . Each consists of 


a stepper motor which is geared to precision linear potentiometers. = 
with wipers which provide the exciting voltages to the eccentricity a 





potentiometer excitation by 60 to 80 mv. - 





function potentiometer. The Start and Half-Cycle potentiometers 


are excited by voltage sources which are adjustable Such thatthe ©. 


voltages across each potentiometer will be Withia the range of : 


1.34 to 3.75 VDC. Each ANA V/h Start Levél Select or V/h , 
Half-Cycle Level Select causes tne respective Stepper motor to. “> sé 
advance 18 degrees, incrementing the Half-Cycle and Start function 

3 See Tables .G-1 and G-2. 


‘ 
mee 


G-3.9 Eccentricity Function Amplifier . i 
: The wiper of the’ SEC ENIFACHY function potentiometer i is the 


fied to account: for earth oblateness if FMC is to result, The output 


of the eccentricity” function potentiometer, is fed into an amplifier.” 





basic V/h vonage: ee a spherical earth, and must be -modi- + 


having unity gain, ‘and serves. .as a buffer to minimize the effects of | 
loading on ‘thé function potentiometer that the oblateness funtion | 
circuits. (wtiich ‘follow) might impose. oe aeraey on 7 ” 58 ane 
Se “Table Gi, ‘sear Yourage Level igs : “: a se 
ae ’ a 
ee oe 3 ” START; votTacE: LEVEL + chee RATE oan : 
SFR " POSITION NOM. VOLT SEC. /CYCLE Fives units 2 
7 der ds URRO S463. T- ir 
“+ RIMIT 2 3 2 ies Ss oe te 4 mn 2 es 
cee oe gonratenndeght--anonaaa2 dag hc-----f aac tf . 
Ri oe ae 1.&8 ,: »' 3.38. - -V ° §- . s8 
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‘Table G-2 Half-Cycle Level : | ; p 


. HALF-CYCLE LEVEL T/m vOUTSs 
POSITION: NOM, VOLT (= 1%) ELVES UNITS 
7 1 2.000 t | 
3 7. 10 1 2 
4, 2.276 - 1 | 
5. 2.368: 1 S 
6 2.460 2 1 
8 2.644 2 3 
.3 - 2.736 2 & 
10 2.828 2 5 
ba 11 2.921 i 3 “a i 
12 3.013 3 2 
1 ~ 3.105 3 3 2 
Lt ee ~ 3.197 3 4 
15 3.289 3 5 ; 
: 16 3.381. 4 1 
17 . 3.473 - 4 2. 
-s 18 3.563 & 3 t 
19 . 3.657 & § 
20 3.769 4 5 


} G- 3. 10 \Obiateneas Function Generator - _ 
: a oe '‘Bhe output “Of the eccentricity function amplifier is 
reac by the oblateness function generator. The oblateness 
a ‘Rihetion g generator consists of a cosine function potentiometer with — 
a mine arm mechanically coupled to a motor gearhead and an addi- 
F tional gear- pass such that it makes one complete revolution in 
":$3- 3/ 4 seconds. The output of the eccentricity function excites" 
’ the oblateness function potentiometer in series with an adjustable 
A 2! bheostar, so that the level of modulating Signal is adjustable prior 
. to launch. ‘The’ output of the oblateness’ function generator is the 


: wiper. of ‘the: oblateness. function potentiometer, and it feeds into an 


‘diagram is shown in (Figure G-5). 
= ae ‘ re The FMC generator consists of the summing of both the 


& 
: , output of the eccentricity function generator. and the oblateness 


bs 


function generator. The summing is performed ‘by a precision 


fbesistor aateok aad an Sperations) amplifier, such that EMC = 


“operational amplifier faving unity gain to offset loading. .A simplified 


° F . 
‘ ‘ 
’ 
. ” : : ‘ . 
* 1 e ba) ° 
’ 1 @ 2 . s - * . 
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_ 
G-3. ir Yaw Function Generator A 
‘The yaw function generator consists of a motor-driven 
resolver. The motor gearhead drive is the same one‘used in the 
oblateness function generator, with the exception of the additional 
, gear pass. It makes one revolution in 87-1/2 minutes. The 
é " _ resolver is ‘excited by 400 Hz, and the output is 400 Hz voltage 
which amplitude is a function of the shaft angle. The resolver is , 
essentially a fixed-ratio transformer with. fixed input and variable 
coupling. It is driven through a gearhead. having a ‘ratio of 


4 ¥:696, 000, by a hysteresis synchronous motor having a ‘fixed 


ot 
a 
ft 
a 
pero of 8000 rpm. . t 
The yaw fanction generator i is started by SPC V/h Homing 
0% Réset-Oblateness Start- Yaw Programmer Start, and continues f 
until it times - Out by a precision cam switch. This assures that it 
will start at a predetermined position each time. It should be noted 5 
| 2 that the period of the yaw function programmer, is less. than the 
aren shortest orbital period (88. minutes). AS provision to enable or’. | 
a oe disable the yaw function’ by real time command UHF Yaw Pro- E Axe 
. grammer Enable/ Disable has been provided. This circuit is a flip- : . i 
flop in which: one state enables the. yaw furiction generator and the 
other disables it and short- -circuits its output, thus reducing the i 
incidence of noise bei ng fed into the "Agena guidance. 
A block diagram (Figure G-6). showihg the various com- —#~ 
ponents which comprise the yaw aceee generator is shown below: | 
ot 
tT 
f 
| 
“a 
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G-4.; 0 TIM MONITORS, IMC SUBSYSTEM 
| | Telemetry monitors have been provided for diagnostic, 
Status, and command verification of the IMC subsystem. Au ‘of — 

_ the T/ M data. appear on commutated channels in flight, but may be 
monitored continuously during ground test with the exception of the 
Vib Eccentricity Start command, Vin Becente tery Operate, Vin 
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Operate, and Vib Programmer Temperature Sensor. 


The T/ M monitors, the commutaior positions, and DC 


voltage assignments with the corresponding RTC (where appneabre? a 


are as follows: 
co _Commutator I, Ring A, Link 1 Channel 13 


Commutator II, Ring A, Link 2 Channel 16 
~ ; 


r . Voltage 
— Function - <-  | : RTC Level). 
V/h Start Level Selector - Fives ANA 11 Lo 4.4 
V/h Start Lével Selector - Units § ANA,11 1,2, 3,4, 
‘Vth Half-Cycle Selector - Fives’ . ANA12 —1,2,3,4, 
V/b Hait- Cycle Selector - Units ANA 12. 1, 2, 3,3,5, | 
Vih Delay Start Selector, - Fives ANA 15 lee; 3, 4, 
- V/h Delay Start Selector - Units ANA 16 ,2.3,4,3, 
Yaw and Oblsteness Operate — 1.3, 2. 9. 
: rr re 
_ Yaw Program Enable/Disable - “UHF 106 1,2. 
2 _ Commutator Il, Ring, B, Link 2 Channel 15° ° 
as poe 2 . Voltage 
Function Level 
Yaw and Oblateness General Positis on 0-5 
é 
Yaw Resolver Output os 0-5 ; 
“Eccentricity. Function: Position 1.5, 2.5, 
3.5,4.5 
° “V/h Eccentricity Start Command & Opetate Rela ay 1.5,2.3, 
Barca: oe oo ae "43 
FMC Function Output -— . “0- 
a8? ah _Commutator I, “Ring. B, Link / MiChannel 11 | 
| ee eee ; | “VYoutage 
* . Function _ ae gn “Level 
Vih Programmer T/S #1 -) + 0-5 
G-18 : 





a) 





* 
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* H-2.2 | Sine. Weight, pee Location 


The switch programmer is ‘housed ina package: approxi-. 
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SECTION H 


EXPOSURE CONTROL SUBSYSTEM 


H-1.0. -PURPOSE 


The purpose of the exposure control subsystem is: to | 


provide a contfollaple means of adjusting the exposure in the CR 


and DISIC cameras to be compatible with in-flight changes in film 


type (fitter change), and with changes in target. illumination as the 
satellite passes from night to day or day to night. 


| -H-2.0 CHARACTERISTICS : 


H-2.1- Major Assemblies | eee: ; 


The exposure. control, subsy stem consists of the fol- 


lowing: °° . . : os 


‘ The switch “programmer 


- 


Pas 


b. The two. slit width control mechanisms in ie lwo 


’ 


CR instruments mee ee ae : ' : 
ee . ; ey The two filter contrél mechanisms in the two CR - | 
instruments — | ©. e | 


d. The two exposure control mechanisms inthe DISIC 


mately 6 X 9x 12 inches. It weighs 10 pounds, and it is located. 


"just above the’ +y axis at the aft end of the" instrument barrel, as . 


__ shown in Figures E- 2 and M-3.- The slit width control méchanism ae 


in each CR instrument is located in the scan. head assembly of that 


instrument. Pee Figures H-1, andfi- 2. The dual- - position clutch 
to change shutter speeds in the DISIC is linked to the shutier con- 


trol mechanism of ‘the DISIC, . 
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DISIC andex camera. See Section'I. e 


| instruments directly into fail- “sale slit width. ; ae er 


_ a a aa 


‘H-3.0 SUBSY STEM GREE ATIOn oF 
H-3.1. General . : 
H-3.1.1 Command Options . 

The exposure control subsystem provides ine Night 
selection of the following: (See Table H-1): 


a. Four (4) selectable discrete slit widths to control 


‘the ‘exposure ofthe CR instruments, plus a “failsafe” slit width. 


. 


See Section F. 
b. Two (2) exposures, 1/250 and 1/500 second, for the 


The switch programmer has two opoedes of operation: 


Timing sequence mode, and the real time command control mode, 


In the timing sequence mode, the switch programmer controls the 
CR instrument and DISIC exposure in time sequence. (night-to-day 
and day-to-night exposure sequence); which is variable within 
limits by a real time command, _ exposure control delay, to com- 


_pensate ; for launch ume, orbital parameters, (etc. The timing: 


sequences are Started wi th Stored program commands, exposure a 


control night- to-day and exposure control day- to-night. : 

In the real time control mode, CHF 101 (in conju " on : 
with a stepper. switch) overrides the timing sequente | and places : 
both CR instruments in any one_of four selected CR instrument 
slit widths, or in the peas ¢ eae in. addition, " either ond. 
or the CR instruments can be placed in falsafe slit width yhile 


the other instrument-operates setae the timing sequence mode’ 


or in any one of four lixed si lt widths. A, fati- safe reset capability. $. 


is prov ided.tG get the 3M stem “out of fail-safe: slit Ww idth fosition, , 


-- An‘additional real time conimand (l HF 10 2) plac es bore 
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Table H- 1 Summary of Commands and <idniiocs 


MW, 


WW. 





STORED ‘Procaad COMMAND CAPABILITY. 


hs NIGHT-TO-DAY EXPOSURE SEQUENCE START 
GB. DAY-TO-NIGHT EXPOSURE SEQUENCE START 


C.. POWER OFF J IMERS - 
REAL TIME COMMAND CAPABILITY 


A, REAL TIME CONTROL OF CR SLIT WwIOTH 

B. CR INSTRUMENT FAIL-SAFE COMMAND 

C. TIMING DELAY CONTROL FOR TIMER NO. 1 

O. FILTER CHANGE 

€. -UMB. RELAY: RESET (UMBILICAL COMMAND “TO PLACE 
DESIC IN 1/500 SECOND EXPOSURE. CR INSTRUMENT 
IN SLIT wi TH POSH], (ON NO. 1 FOR LAUNCH. ) 


TELEMETRY “MONI ons 
. SWITCH PROGRAMAER. ~~ 


1. SLIT wioTn COMMAND MONITOR T/M VOLTACE 
] 


SLIT wIOTH CONTROL #1 1.5V 
SLIT WIDTH CONTROL #2 2.5V 
SLIT WiOTH CONTROL #3 cs : 
SLIT WIDTH CONTROL # ‘ & .5V 


Z. REAL TIME CONTROL STE°PER SwITCH MONITOR 


- STEPPER SwIiTCH TELEMETRY VOLTAGE - 
. TION - (2 COMMLTATOR POINTS) 
a) WV VW ° 
. 2 e Vv 2v 
oe fo Vv ' 3V 
te a : i: by 
Se ae * z . Ww 
. : 7 2v a 4 | 
a | ee 2v v 
> E 2v v 
- 10 zv . >¥ 
i Vv Vv 


3. tines a TIME DELAY MONITOR 
> TIMER POSITION TELEMETRY VOLTAGE 
: N 


. 
4 


Y, WwW wv 
<- > aa W 
: . Vv v 
4, Ww v 
. § +" 1V Sv 
6 a 4 v 
bal - is 7 ave yal 
¥ 8. a - 3y 
- 9 2 by 
: , 1. . ave=.é=‘(<‘<‘(ié‘éS 
oot td a) Seen | 
: 12. . jv - ZV. 
-¥3- 4 - Vv 
3 ti / 3y00Ci‘iéi 
bed >) . oS BV 5V 
be by Ww: 
7 &Y 2 
7 1 bv WV 
Es) } bv SV 











Table H- 1 - Continued — | 


B. CR INST RUMENT 
1, FAIL-SAFE/FAIL-SAFE RESET MONITORS 
FAIL-SAFE KESET -*° WV : ; 





2 FAIL-SAFE: “Oy : wise 
— 7 2. SLIT WIDTH POSITION POTENT IOMETER To 5¥ ‘ 
- C. pmsic a : 
-e . _ 
™ moor 2 . ; 
cee 4500 WW eB . 


He 3: i e Method of Control, ai Instsuients st. 
: ! ee: = The Switch program er interiaces with the CR instru- 
ment exposure controy syste z, which id a ‘DC closed- - loop servo" 
system. . ‘The switch prograr mer comrols" the reference signa! tu 


| 


cise’: grammiér provides tHe’ cor m “f te disuble- the Sur 0 8) stem und | of 


ne servo system. For the aT safe slit width,” the Switch pro- 


piace. the system into the ail f ‘slit width trough anh electro- 


oer 3 
soy 





= mechanical clutch. The ail ‘Sdfd Reset signal irom the 5 aia! | 
programmer « enables the ser 10 sy stenl,: which then can control _ 
: . the | slit width position.. te ‘ctlanigeable cams, instailed ata the 
) CR Scan head diring mistio . prepa aration, permit ‘selection of 
four discrete slit widths, befdre te ch flight, plus a fitth fail- -sale 
7 - osition to which the’ shit blz elie move ‘automatically when the Slit * 
width cqntrol mechanisma is, disengaged. ‘The fail-safe reset sf ( 


feature, enables either‘CR Ca era Ke) operate an the fail-safe 
“. ne Lo \ 


. mode while the: other is in timed beguence. mod : 


i 2 ® 


. a 
“) 3 el t 7 - fe 5 * 
os re i . vo. g 
: . s bg . 


e a i H-3. L. : DISIC Control 
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H-3. 2 Operation in Timed Sequence Mode 


H- 3. 2,1 Night-to- Day Exposure Sequence 
In the night- to-day sequence, “the GR slit width changes 
in time sequence from S4 to.S3 to, $2 to Sl, ‘as Shown in Figure H-3. 


Figure H~4 shows the. simplified functional sases diagram for the 


__ night-to- day exposure sequence. =, | ° : - 


The night-to- day sequence: is ‘initiated with: SPC paar - ae 
Control Night-1o- Day, which Starts Timer £1, ‘After Timer ni" 
times out, the command to slit aidth 3 #3 is enabled: and Timers 72° : 
and #3 are. started. . After ‘Timer =2 Ujenes-but, ” ‘the pIsIC expo- 
sure is enabled tor 1/500 ‘second | éxposkyre pasition. ‘Afler Timer | 


#3 times ‘out, the, command to slit ridth #2 is enabled and Timer - - 


wwe. 


#4. is started. “After Timer #4 times “out, cornmarid to. slit width 


. 
+ 


. . 


* 


+t, 


-. re “As discussed ahove, the timers ‘of ire switch progr 


e 


aF is’ enabled. ‘This completes the night-to- day sequence, and 


“SPC Exposure Contrcl Power OFF’ rémoyeg power trom’ the timer. 


ed 


_ The switch prograimer: is ‘Yesigned such Mngt only orie of the four 


Pd 
- « 


me CR instrument ‘slit width £pntrdl. outputs, is enabled | at any oe. 
time. When one: slit width cohtrol is deriablég, the other three, are 
Slit. 


"iat mechanism: is trom the- -instrurhent Operate ‘command: iu € « 








* autgmatically disabled! Aldo,. since the gonirol power to the 
“slit width mechanisrn for ‘the prsiC-end the CR. ins tfument ope ates ; 


only when the instriiment is operated. i 


° 


te 


deg 


*. = 
* 
‘e 


_ sont ro i ye ‘timingsbetween ‘slit width change. Figures H H-3 


. * ss = e ‘< tw 
ao i. ca ae i B “and ite ee Me oP 
-of ee . *. aire 3 7 
qlee Pr Sao am Ms mse 


7 ey | Mtr Has’ a pace of either 10 to 200 secéinds i in ‘10- ae 
eeeaad: ‘increments, \ér 50 ie 60. seconds in 20"second increm 
Either one can be select ecyed prior to. 10. Aight “only. wh flight, Exp 
- Control Delay ig used to select the, exact bs, of. (An: .Th 
of 20 positions in, -Sécond. or 20- “second. inerqments. , ia : a : 


tae ‘Ais. and _ fees e rang‘ range MAD id, 400 sec nds 
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=n, 


At, are the Same as in the oe tu - ‘tay sequence, . 


= PA bo 2 
- , “. i is a. : os ry 
- H-3,3 ,eration in Real Time. omtinsnd Meade org eee ot 


,in order to provide operational fleiibiliiy, Circuits ale 
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time control mode,. the switch Programmer has. the capability 
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of overriding t the- timing sequence and placing’ both CR instru- F 
ments into any one of the four sIit widths or into the fail-safe 
slit width. In atidition, either instrument can be placed into’ = 


Fail-Safe Reset and the other instrument can be operated through 


the’ timing sequence or in one of the four fixed slit widths. _ 


—+#H-3.3.1 Operation in CR Sai Head Assembly 


The scan head assembly, which contains the slit width 


device, the filter change device, and the focal plane rollers, is 


. mounted on the end of the lens cone. The device consists of a 


‘bidirectional, four- ~position slit width changer. A two-position 


filter changer is part of the same miechanism. 


' A cam driven by a servo motor provides the means for 


. varying the slit width. The servo motor takes its command from 
a signal from the switch programuner. The switch Pecgremimer: 
j has a capability of providing four reference voltages. The nofmal 


exposure control is accomplished by using four slit width positions. 


“The slit blades are, driven by a servo motor which is clutched to 


a dual potentiometer. The. filter changer is ativan by a stepper 


- motor and a dual potentiometer. a 


An additional position, ‘called fail-safe mode,. is obtained e 


: by sending a real time command which opens a,clutch between the 
/servo motor and the slit mechanism to e ‘a spring to pull the 


slit to a nominal width. . 
There are physical. Limitations, due to the location of the 
slit -mechanism, to bath the maximum slit width and the minimum 


slit width. .The maximum available slit is 0. 340, inch, while the 


minimum slit is 0, 134 inch. : “3 


Spent an . e 
‘ ° - 2 Gis : 


H-3. 3. 1. L Filter Change Consideration ~ «3h : - 


. The’ J-3 camera is capable -of handling several different 


‘basic f film materials in combinations of two at a tine. ‘In order : 


Hes” 








to keep the slit-widths the same for different films, exposure is com- 


pensated by different filters. 


ae _:There are two methods available for activating the filter change. 


One is by real-time commiand from the ground, ; and the other is by the 


: CR aneypnczent automatic Spice detector (CR- > and up). - 


H-3. 4 “auch Condition oo 

| - Prior to launch, the relay reset command on the umbilical 
places the DISIC exposure into a L500 second exposure and the CR 
instrument into slit width position ne a, © 7S me 4 


a 


H-3. _ Telemetry Monitors i # ee - 


. Telemetry: monitors are provided in the switch programmer, 
‘jin thé CR instrument, Sand in.the DISIC exposdre control assemblies 
for testing and inflight monitor purposes. 2 & % i ee 
Each output relay for slit width command to the CR instruments 
“is monitored, ‘The real time contral- stepper switch is monitored. The 


status: of the’ real time command (Exposure Control Delay) control of 
—/ 


Timer #1 is monitored to determine the actual time delay programmed. 


In addition the scan head filter, whether normal or alternate is 
' telemetered from beth instruments. 

The CR instruments have monitors to determine the fajl-gafe 
or fail-safe reset status, and have a potentiometer monitor to deter- 
mine the ‘actual slit. width position. The DISIC has monitors to 

determine whether the clutch is. energized for 1/ 250 second exposure 
and de-energized for the 1/500 second exposure. With the use of the: 
combined ‘monitors, the status of the complete exposure control . 


system can be monitored during flight. z i 


- The functions monitored by T/M are shown in Figure H- 7 
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DUAL IMPROVED STELLAR INDEX CAMERA SUBSYSTEM. 


 - 7 ° 7 ‘ 


I-1.0 | PURPOSE 
" .The purpose: of the dual improved stellar index * (DISIC) 


‘ camera subsystem is to provide exposed film for use in precision 


| 7 provides a functional schematic for pictorial definition. Figures 


: _V- 4 ‘and ve5 provide format descriptions. 
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BS geodetics ‘and ‘cartography. and also for use in conjunction with 
’ the main CR cameras to aid in establishing vehicle attitude and 


precise location of reconnaissance points of interest. . 


s : : , ° 
° 


I-20. + SUMMARY OF CHARACTERISTICS | 
. ‘Tables I- 1 through i-4 are self-explanatory. Figure I-1 


z Table I-1 - Physical System Characteristics | 
SLEW 3-1 IROGON = s+ INCH IROTAR 
APERTURE FAS F/2.8 
= 7FUUM FORMAT | h.S INCHES BY LS om with 
AGS INCHES | FLATS f. ? 
ANGULAR’ COVERAGE Te BY'7e DEGREES =. © -23: -_-:1/2 DEGREES 
aston 1 ag 
ait FLATTENING, — “ON GLASS PLATE ; BY GLASS PLATE . 
RESEAD > 2+ 2,5 #4 SPACING _ 2.5 MA SPACING yee . 
a ae ee MICRINS wax 10TH 10 MICRONS MAX.WIDTH a 
RESEAU. ILLUMINATION NATURAL ARTI FIC RAL, | 
WAT URAL, Faouctas. “.USET OF FOUR, ~~ —USETOF'FoUR {s 
SHUTTER TPE” naTARY "ROTARY Pines 


= SELECTIVE EXPOSURE | as Seooms > 
ate Sito e , epee. 
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. Table. I-1 Continued —_ | 
CYCLE PERIOD 9.375, 12.50, 15.675 3.1 25 Seconos Go0E 1) + 
AND 18.75 SECONDS SAME AS TERRA 
(LAST TwO NOT ON . (wooe 11 
| | CR-1 THRU CR-6) 
QUAL STELLAR | ~~ -------- SIMULTANEOUS, Of 
OPERATION . . BY SELECTION 
_ KNEE ANGLE” 100 DEGREES — 100 DEGREES 
DATA RECORDING TIME AND SERIAL NO, TIME AND SERIAL NO. 
FILM TYPE (NORMAL — 3400 3801 
win NN SIH 35 4 
TOTAL CAPACITY ©. 2000. FEET 2000 FEET 
_ METERED LENGTH = §INGHES 3 INCHES 
Table I-2 DISIC Subsystem Weight 
(1) DISIC INSTRUMENT 50 LBS. 
. CINCLUOING -FILM CHUTES 
- (2) SUPBLY CASSETTE 12 Les, 
(3) TAKE-UP CASSETTES (TWO) 13 LBS. 
(he). FIUM (max. »- ’ 25 LBS. 
(5) FUN EXIT HOUSING. & LOS. 
ENG, be: oe Btls 10h LBS. 
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Table [-3. Power 





” INDEX CYCLING, RATE APPROX TOTAL POWER CURRENT TOTAL 

9.375 SEC. SLAVE 72 WATTS _ 3,00 (2% voc) ) 

9.375 SEC. INDEPENDENT’ 66 WATTS . 2.75 (2% VOC) 
NOTE. ° 


(1) THE ABOVE TABULATION GIVES THE PREDICTED AVERAGE 
POWER CONSUMPTION FOR THE CAMERA SUBSYSTEM COMPONENTS ALONG 
WITH THE TOTAL CURRENT.AND POWER. ONE OF TWO TERRAIN CYCLING 
PERIODS (9.375 SEC. OR 12.500 SEC/CYCLE) CAN BE SELECTED PRIOR 
TO FLIGHT. THE NUMBERS IN THE TABLE ABOVE ARE BASED ON CYCLING 
“PERIOD OF 9.375 SEC. THIS“PERIOD 1S EXPECTED TO BE USED FOR 
MOST FLIGHTS, AND POWER CONSUMPT ION at THE 12.500 SEC. PERIOD 


‘WILL BE WITHIN 10 PERCENT OF THOSE SHOWN FOR 9.375 SE. ~ 
’ (2) POWER OF APPROXIMATELY 850 LWATT-HOURS 1S 


- REOUI RED FOR THE DISIC SUBSYSTEM DURING FLIGHT, BASED ON 

W DAYS OF ACTIVE MISSION LIFE WITH 2000 FEET OF. INDEX 0 

STELLAR FILM, MISSION PROGRAMMING OF THE OISIC FOR THE os 
INDEPENDENT AND SLAVE MODES MAY REQUIRE LESS THAN 2000 FEET 

“OF FILM.WITH A-CORRESPONDING REDUCTION IN THE POWER REQUIRE- 


‘Table I-4 DISIC System Monitors and Channel Assignments — 






REME Ni 
oe NE LUD Us 


bata 
(1) MOTOR VOLTAGE | ‘TEF 8 6fT 
(2) MODE COMMAND. | Ter : 
(3) OPERATE COMMAND T&F 7 
—() RPC Cam SwiToH POSITION - TER oT 
(5) TERRAIN EXPOSURE SETTING = TOF 
(6) TERRAIN SHUTTER OPENING = (TE ; 
(7) TERRAIN METERING CLUTCH _ 
- COMMAND . of T6F fT 
oC) TERRAIN CAPPING COMMAND Ter 
(9) TERRAIN PLATEN posiTiON =— Ce TERT 
(10) TERRAIN FILM IDLER ROTATION” TGF 














Table I-4 Continued 





(11) LEFT STELLAR CAPPING COMMAND T & F T 


(12) RIGHT STELLAR CAPPING = *s A : 
_ COMMAND TSF T 
" (13) LEFT STELLAR PLATEN POSITION T&F t 
(th) RIGHT STELLAR PLATEN. \ 
POSITION: are -¢ TEE T 
(15) STELLAR FILM (OLER ROTATION T&F 
(16) TEMP SENSOR NO. 1 : 
(TERRAIN SHUTTER) TOF. 
(17) Te SENSOR NO. 2 . 
: TERRAIN Peatin} : T&er 
*y = TEST A 
.. oF @ FLIGHT 
“ WOTE: MONITORS 6 ARE MONITORED ON one 
oo CHANNEL TO pOvIOE INUOUS DATA OURING CAMERA 
'  * OPERATION OVER SELECTED GROUND STATIONS, 
By TERRAIN IDLER, TERRAIN SHUTTER & STELLAR 
IDLER,. OISIC CUT & SPLICE. 
1), ss: TEMPERATURE MEASUREMENTS (TIME SHARED WITH | 
x PAN #1 INPUT IOLER 
ss RPS X GO-POINT COMMUTATOR-RING IB. 
13}. ,, OPERATIONAL. CONTROL 
 O.6 RPS XK 6O-POINT COMMUTATOR RING IA 
$2. _.DIAGNOSTIC MEASUREMENTS - 
2 §.0 RPS X 6O-POINT COMMUTATOR RING ITS 
18, CLOCK SERIAL WORD (TIME SHARED WITH PAN @2 
7 INPUT IOLER).. F 
b>. REDUNDANT OPERATIONAL CONTROL 


5.0 RPS x 60- POINT COM4UTATOR RING. TA. 


OTE: (1). CIC 1 CHANNEL 5 AND 13 ARE REQUIRED ON ASCENT - 
mn ALL OTHER CHANNELS ARE REQUIRED ON ORBIT 


. (2) FOR COMMUTATOR POINT aS5 1GENT, Ste 2- 7-00, 
33 TH WEST RUMEMT A at io 
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[-3. 0. » DISIC SUBSYSTEM 
The DISIC subsystem is igesied in ie DISICONIC, as 
shown in Figure I[-2. “The major components of the -DISIC system 
are the;camera body, the supply cassette, two take-up cassettes, 
a gana cut and ene mechanism, fairing roller box, and 
‘film chutes. 


* 


The body assembly contains a terrain mapping frame 
eamece utilizing S-inch film and a 3-inch [/4.5 Ikogen. lens, and 
_ two stellar frame cameras utilizing 35 mm film and 3-inch f/3. 8 
Ikotar lenses. The optical axes of the three lenses are ae icy: 
and accurately oriented With respect to each other in order to pro- 
vide proper calibration between terrain and stellar photographs. 
Each of the lens assemblies consists of a lens cone, a glass focal 
plane plate containing a reseau grid pattern, anda between-the-lens 
rotary shubter: Be dots 7 meg + | 
The rotary shutteks consist of two counter- rotating discs 
anda capping blade. - The capping blade is controlled and operated 
by a rotary solenoid, the electrical circuitry of which contains both 
a stellar solar -pensor and a Close command relay. The Close 
command relays, when energized by programmed Close commands 
(U107) or by the solar sensors, inhibit the respective capping 
solenoids. ‘Programmed Close commands have precedence over 
solar sensors if both are activated at the same time. 

The terrain shutter gear train contains a two- speed 
cluteh which is normally in the 1/500 sec. position and can be - 
commanded to the 1/280 sec. position. | : ot 

Fhe 35 mm and 5- inch ‘film are threaded through the — 
system. (see Figure I-1) from the supply cassette through the DISIC 
body, exit housing, .and cut and splice mechanism to the take-up 
cassette. - Both films are pulled from the supply cassette by the 
metering rollers in the body assembly, gnd film tension is main- 


‘tained by the drag clutches in the supply cassette. After cacy 
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', exposure, film is transported from the ‘body assembly to the 
"eee cassettes. by the take-up torque motor drives which 


maintain constant film tension. 3 Co 


“a 


ve) 


I-3.1 °T. Supply Cassette oe os 
The supply cassette consists of a light-tight frame and 
cover assembly, a detachable spool supply assembly with inde- - 
pendent spool spindles and drag clutches, and a Spool Spindle lock 
; and. reset mechanism which is solénoid-actuated for 1 ‘launch mode- 
operation. _When fully loaded, the Supply cassette contains both 
S-inch and 35. mm —_ eS of 2000 ft. capacity. 

3s . ; Pa 
-1-3.2 Cut and Splice Mechanism . i r 

_ .The cut and. splice mechanism (as shown in Figure I- 3) 
is mounted, to the DISIC exit housing, and accomplishes the cutting 
‘ and splicing of the $-inch and 35 mm payload’ (P/L) to effect the 


transfer from the A. to the B take-up. cassette... The assembly 


‘coasists ‘of a series of guide rollers and two cutting blade mechanisms 


which are released by a pyrotechnic device. The second eee 


blade is a a back-up cutter for the B water seal. 


* 


= 
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‘1-3.3  T/U Units i er 
; T/U Units 





o 


The T/U assembly contains both the 35 mm and S-inch © 





a 1000-foot capacity. The take-up 
} common shaft which is supported from 
an aluminum honeycomb open-ended box configuration. | Mounted 
on the honeycomb side pilates are the spool torque motors (one 
per spool),. solencid- actuated antibackup gear mechanisms, film 
footage indicators, | film guide roliers, and torque motor circuitry. 
- To unload the cassette, ‘the antibackup solenoid is actuated and sia 


- pi is Sea ces using efi vtt-spooling fixture, 


1-8 





° . 


. 
’ i z * 
e . 
+ . 
° ees J 
5 ‘ 


” 


. 
° 


* 
< ry ’ e 
. ' « - " 
oJ . 
: , 
7 F , . . 
F ‘ 
s 
. 
an | 
a 
' , : % 
F « i: ’ 
: . C) 


a 


® 








(S/D) tasyueysaw aoyTdg pue nD = g-] SaNTTY 


a: 
t 
ot 





-v3uv SHL NI Bava 30"WS (03800K3 





BONS ONY 199 OL UOItid = - 
U3I0V31 ONY 3dV¥i OTOH 01 deryT9 








\ 7 ee a wal raiss 


2 ae -_ 
Ce ee eee ee oe oe ee oe ee ee 





I+3.4 Water Seal : 


A water seal is mounted on each SRV. cover assembly 


to provide a light- and-water-tight closure for the SRV. . The 
assembly is also capable of cutting film and is used as a backup 
cutter for. the A SRV.” The primary cutter is the cut and splice 


mechanism. 
I-3.5 “iss, Time-Recording Generator (Clock) ae? 

. The time generator, Wweated in the main instrument 

barrel, is a triple parallel output clock generator capable of 

_ generating time words for 6.2 days prior’ to recycle, The third 

parallel output is for time recording on the DISIC fifms. | Each 

parallel output, and serial output, is triggered by an interrogate 


' pilse from an independent source, and can be accepted'in any - - 


sequence with no. relative timing restrictions. The maximum. 


interrogate pulse r rate for the parallel, output is 0.5 seconds. The” 


. maximum interrogate pulse rate for the serial output is 2.00 
seconds. These rates-are continuously variable up to ee time 


between interrogates. . com oon ae i 
Se : “egy 4 
I-3. 5. 1 Binary Time Recording . oe » 7 
The. parallel output of the clock is peeee adjacent 


- 


‘to the format on the terrain frame and adjacent to the port stellar © 


format on the simultaneous stellar pair. A time word is recorded 
for each terrain exposure and for each simultaneous stellar pair ” 
(this is true whether. the DISIC is operating in ‘slave or independent 
| mode). The parallel time recording indicates the center of expo- 


. sure, accurate to + 0. 005 Secon for the stellar frame and + 0. 001 
>- 


“second for the terrain frame. 


The time data are fecorded on the film with a ‘golid-state 


silicon aes pulser array. (The position of the rays is ‘Shown in 
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Figures V-4 and v-5. ) Each array contains six columns of 32, 
bits each at a spacing of 55 bits per inch. One of the columns 
of 30 bits covering an area of 0.544 inch by 0.009 inch 18 esed 
for the 29 bits of time information and the index bits. Two 


additional columns, rows 31 and 32 only, are used for a start-of- 


14.0” sebee SRR DESCRIPTION 


1-4,1 Oper ing Modes 


The, DISIC has two ‘modes of operation, slave and in- 


| dependent (N, Y. modes 1 and 2): When the DISIC is ‘operating in 


“— _ the slave mode, .it is operated in conjunction with’ the pan instru- 


ments. In this mode it has a preflight- -selected, fixed- -cycle period ‘ 
for the terrain camera of 9. 25 or 12.50 seconds, and a fixed 3.125 


second cycle period toy the stellar cameras. ‘In the independent 


mode, the DISIC operates independent of the pan instruments as 


‘a mapping camera, and both the terrain and Stellar cameras have 


identical cycle periods of 9.25 or 12. 50 seconds 


: In the slave mode, the Operate command is detived from 


the programmed pan: Instrument Operate command, and for inde- 


_ Pendent operation from the real time command ANA 14/U124 and 
Brush 48. and 49, ON’ and OFF commands. The DISIC may be 
disabled by RTC U107. The purpose of this capability is to dis- 
able the DISIC in the event of a failure or if the take-up cassette 
is filled prior to completion of pan instrument mission. . 


The intermix. system used for the pan instruments also 


controls the DISIC in the slave mode. When the DISIC is operating 


independently, and receives a Slave command, the slave command | 
will prevail until it is removed. When the slave command is re- . 
moved, the DISIC reverts to the independent mode if the independent 


Operate. command still exists. Absence of the: independent cae 


will cause ss  ayatem to stop. 








* 





— [+4.2 Transfer and Recovery | 4 


° During the A mission, the film take-up may be trans- 
ferred to the B SRV at any selected time by RTC KZ 39. Transfer 
of the DISIC prior to transfer of the main instruments would only 
. be used in the event that the DISIC T/U was filled prior to the main 
T/u's, due to extensive mapping operations, ‘or in the event that 
‘the DISIC A T/U failed. Monitoring of the film footage potentio- ;_ 


_° meters, predicted consumptions or programming, and total funning s 


time are used to preclude overfill 8f the T/U's.- The DISIC sub- 
system. may also be disabled by RTC for a portion of the mission 
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if require®, The transfer sequence and times would be the same : 


for Lifeboat Fecovery, normal recovery, or early A. to transfer, . 


- 
? 
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$4.21 — ISIC Transfer Sequence ("A"" Mission) ” 


Signal - ‘Source + Time-Sec. DISIC "A" Mission Event 
. RTC Ear or ARM “° T=0 ~ (1) Actuate cut and splice: 


ee reeds Se (2) Apply T/U voltage toA 
a. 8 "> cassette <-- 
i _ ge (3) Transfer conirol to B - 


‘cassette | : ; ie 
| (4) Enable dynamic T/M | 
//Time delay. T +30 (5) Apply‘power to‘B T/U_ 
ue erp e f _ ae through dropping resistors 
j). “Mme delay = T= 35 (6) Remove power from A T/U 





a one: . (7) Remove power from B T/U : 
“i 4 a. ee (8) Remove T/M enable 
as Transfer y~ T = 75 (2) Close light seal : . 
TF : . ( | : (10) Close A aid water seal 





- rh 


I-4, 2.2) ‘DISIC Transfer Sequence ("B" Mission). 





Signal Source Time-Sec. DISIC “Br Mission Event - 
< \ ae mare ‘iT =0O% a1) Actuate backup cutter in . 
oS Sey ee a ~ Cut. and Splice Mechanism’ ae 


+ Transfer - . T+ 75° ae Actiate B SRV water sal 


‘1-12 








I-4.3 Stored Program Commands, Type 9 Timer 
.  1+4.3.1 Track Assignments 


- pidic/Js System Dynamic T/M Enable - Brush #17 
‘DISIC Independent ON - Brush #48 
DISIC Independent OFF - Brush #49 


rd 


od 


_. Exposure Control - Brush #51 and #52, and #50 , 
14.3.2 IMC Requirements. °* | 
No provision has been incorporated in the DISIC sub- 


system for image motion compensation. 


14. 3.3 Time Pads/ Autocycle . 
| ' The DISIC subsystem will complete a cycle when jan OF F 
. command ispreceived. The next Start command begins the camera 
operation on the next frame, and Since the camera has a start-up 
time requirement, the first frame will not have the exact pro~ 
grammed exposure and will be overexpagsed. 
°°: Slave mode operation will es a terrain frame within 


one full cycle period (e.g., 9.375 sec) of the.start of the J system 
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panoramic operation. Successive cycles will follow to within one - 
=, _ full cycle period of the end of panoramic operation. As J-3 system 
operations are greater than ten panoramic camera cycles (20. sec 
minimum) in duration, at ledst-18 stellar frames (nine.frame pairs) 
: and three index frames will accompany Such panoramic Speesion 
" when both stellar units are enabled, or Aine stellar frames and 
three terrain. frames when only one Stellar unit is enabled. 


" Independent mode ‘operation will be programmed to allow 


To allow for. start up and/or shutdown characteristics and overlap 
2 -Fequirements, appropriate, time pads will be allowed for the ON 
‘and OFF commands. : > . 


. 
* e 7 .* ‘ 
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for full terrain coverage of the independent mission,requirements. ° 





" 1-4,3.4 Duty Cycle 

The DISIC subsystem is rated for 45 minutes/orbit,- 
allowing operation for as much as fudl daylight coverage every 
pass. Due to expected mission requirements, the maximum ex- 


‘pected duty cycle is 25 minutes/orbit. 


1-4.4° « Real Time Commands 
- RTC #-KzZ39 . “* 
First initiation starts transfer sequence. , ( 
RTC - 107 
Selects Port or Starboard or both.stellar units, or 
disables the DISIC. — ? 
ANA 14/U124 - - pISIC. Mode Select 


Selects,Independent or. Slave mode 


* 


. oy be 


‘1-4. 5 Eo Launch - Window - Limitations’ oe _ | 
‘The thermal ‘cequirements of the DISIC subsystem impose 
: no limitations upon the launch window. 
" Direct solar flare into the stellar field is generally eli- 
; minated by the correct positioning of the stellar baffles. Additional 
DISIC features provide asun sensor in each stellar camera to cap 


the affected shutger or RTC-to cap one of the stellar cameras. _ 


I-5.0  “PRIMARY/BACK-UP INSTRUMENTATION. 
‘The panoramic system is considered primary,. and ‘certan 
. instrumentation was taken through the interface for monitoring on 
Link Il,. These data points” are. redundaiit and are defined as pri- - 
mary data points. They ‘provide an emergency mode of operation | 
for the J-3 system in the event of a Link I transmitter failure: m2 
The DISIC system is considered a sécondary system; 
therefore, no primary. (redundant) instrumentation is provided for 


readout on Link II. However, certain monitors have priority and 
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are backed up on Link I to provide redundancy in the <yent of a 
failure of one of the two VCO's used by the payload sy stem. 
' These monitors are as follows: 


a. DISIC Mode Select-ANA 14/124 (Save or Inde- 


pendent) . - 
b. Cut and Splice Mechanism Status 
c. DISIC Control Selector U107-Port, Starbuard, 
Both, OFF | | ' 
| d. Terrain Cycle Counter 
[-5.1 _ Film Footage ‘Monitor Accuracy aa 1 i” 


A fie footage monitor. is provided’ for stellar and index 


take-up cassettes ‘for monitoring film consumption, These moni- 


_ tors are ' ‘puck arm’ actuated potentiometers which provide an 


output voltage to indicate the take- -up cassette diameter or footage. 


The potentiometer resistance change of thé film foutage monitor in 


“ia the region of greatest interest, maximum cassette diameter, is 


approximately. 1@ ohms per 15 feet of film. ' This corresponds to . 
a voltage change of approximately 0. 04 volts and’a diameter change - 
of 0. 04 inches. This. provides sufficient accuracy to determine 
film consumption and. efficiently utilize and distribute the film 


es . t 


supply between the A and B missions. 
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SECTION J 


TIMING AND DATA RECORDING SUBSYSTEM 


Sad ¢ 


J-1.0, PURPOSE ; 
The purpose of the taming and djatasrocdering subsystem — 


is to generate a System time and to mark each film frame with a 


digital ‘time word together -with other operutional data. Also, to 


provide. system time words to the digital instcumentation Sub- — 


" system ere . a a re: 


J-2.0 CHARACTERISTICS _ 


| The physical and operational cs haracteristics of the 


“Timing and Data Recording (TDR) subsystem are summarized in | , 
Table J-1, below. The clock and the Silicon Light Pulse ASLP) — 


data conditioner are both physically located in thé aft end of the | * 


main. instrument barre): ‘between the +Z and the +Y axis, as shown 


in Figure E-2, Data heads are located in tach CR instrument , 


~ . 


* 
“and also the DISIC instrument, to expose the falrn. as shown in 
Figures V-3, 4 and 5. 


Table J-1. Characteristics of TDR = . | 
MENT S75 WSN. . 
with a 

DEPTH OIN, | AN, 
WEIGHT 11 UB. - 9.5 LB. eases 

POWER CONSUMPTION 7.7 WATTS: SoS WATTS = 


yours. «m0. voc unnes. %-0 voc UNREG. 
SIGNAL OUTPUT 200 PPS. ee 


> 7% 7 2 


e ya 








a 
fs 4 
33.0 SYSTEM DESCRIPTION 
ty ‘ The J-%3 Timing and Data Recording gubsystem consists of . . | 
‘s un F type Digital Recording Clock Generator, » Silicon Light Pulser y 
Data Condifioner, and Silicon Light PulsergOuta Heads located in 
hotn CR cameras and in thd DISIC Stellar and Terran Curneras. us 
nee The clock furnishes a a parallel 29-bit time word directly to. i 
DISIC when requested: by a No. { Interrogate pulse. The No. 3 tq 
i 
f 
i 
q 
| 
| 
| 
| 
| 
A 


srallel word generated iy the clock is compatible with the silicon 






ight pulser data “heads. The No. | and/or No, 2 parallel time words 
ure povided to the Silicon light pulser dite éunditioner upon the 
, receipt of the No. ; and/or No. 2 interrogate pulses . (See Section . ) ; 
The SLP date conditioner ¢ onditions the No. 1 and No. 2 
pi parallel time words which were originally designed to itive incen- “ 
descent data block lamps tu make them compatible with the require - / 
ments of the CR Instrument SLP- duta heads (See Section F)). In 
addition, the SLP data conditioner contains circuitry necessary for. 3. 
the generation of an index column to be recorded with cach data word. 
(An index column is required to align the readout sensors of the = 
automatic” reader with the recorded dats sf The SLP data conditioner 
also contains’ logic which generates the S time. word complement and a 
parity bit, to allow error checking to ‘he performed gon the data hy 
the automatic readout equipment. 
The: clock also provides an accurate 200 pps signal to both 
CR cameras, which is used to generate a timing mark in the format 
to-aid in menguration. The pan catieras aia use rhe 200 pps signa! 
to SINENEOnSe the center-of- format switch clesure, SO as to generate 
a synchronized elect: Interrogste pulse. Synchronizing the clock 


interrogate pulse’ removes a source of ambiguity in locating the , 


position in the format corresponding to the time recorded in the data 


block. - This is accomplished by smearing the format 200 pps timing. 


- 
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mark that was Uisted to Synchronize the center: of: ne swite h 

closure in orden to create the clock, olgteepoele: pee a 
“The “data recorded on DBIC ind: panordimle Sneterial with 

the SLP_ data heads consist of, dota rominally wight rofl in alee ter 


at the 50 percent density level and apaced OWN ml centers The - 


peak dot density must be at leant 0. 3 Rreuter ‘eres sredeat ue ‘umity 


The SLP daje heads are oaiianed 39 as tr reeaord the ¢ umn 


parallel to the edge of the panoramic materia) ead perpendiculer tes 
the edge. of the atellar and terrain DISIC mate rTo) (see Figure 9%, 4, 


and 5). The panoramic deta bloc ka &xpone the ipater iat cory thee 


‘emulsion aide while DISIC expusen, the meter te) through the bie sre 


J-3.1 Digital Recording Clock Generstor, ‘De sseription 


I-30. 1 General 7 as * 


The F- -type Digital Re cording Chock Ener ANT, frequently” 


referréd to us the. DRCG or as is un(@il. y Sidie. on seerite eorvehane ter 


1 electronic device designed te, provide @ high- pree iston vehicle: time 


: system and a useful time. ‘base for uther payload fulne tions. “The 


a functicnal outputs of the élock comprise time word. ‘utputs provided . 


line outputs (all four outputs ure completely Independent) and a Uming 


pulse train at 200 pulses per Becond. The clock contains monitoring 


circuits which form and supply output signals to telémetry Modulators 
to enable’ the determination of: the clock operating conditions. 


_The clock furnishes the binary time word outpyt om demand 


by the insertion of an interrogate pulse. Fime word outputs way is he 


requested via four separate channels by, inserting interrogate fuluen. 


in any order on the four interrogete lines.- Thus. the clock furnishes . 


four distinct and independent time word outputs. The time word 


* 


oytpat F represents the next integral millisecond following the receipt . 


ofan: interrogate a Therefore, up to one » millisecond can elapse 
mS ewe 7 4 





‘in two forma: a serial one- wire output and’ three perallel twenty- nine: a 








+t 


» 


_ inputs, contain a natural binary twenty-nine digit number. The reso- | 


_ power output (Paraliel ‘Channel No. 3) consisting of cohimn drive ; 
“7 lines. referred to as Array A Return and Array 8 Return, is, gen- 


_ Refer to Figure 3-1: oh ae are inne eg, ee se 


a 


“due to Sie synchiréntzing of the asynchrotious inkeprogate pulse inputs 
with the internal 1 Kpps clock time base pulse train. interrogate 
pulse inputs, may be inserted simultaneously on all four channels . 


“with the’ four. interrogate pulses in ‘synchronism “ one another 


or. asynchFonous with one another. 
The 200 pulse per second timing pulse train is focaiatied 





continyiously by the clock. This signal is obtained through division 
of thé basic oscillator fréquency within thé clock. -It is-thus synchro- 
with the one millisecond resolution bits of thftime word. 


J-3.2 . Description of Outputs = _ { a 
(J-3.2.1 Parallel Outputs “ ° ‘wis 


‘The time word outputs; which result from interrogate pulse 


“Intion is one millisecond; thus, the uosmpiguous total count represents 
about 6. 2 days: Me - : + Rtas 
, “The clocks ce trnisis three paraued, twenty-nine line word 
~ outputs. These are,. respectively, No. 1 ‘Pgraller Time. Word Output, 
which is furnished via No. 1 Connector when an interragate pulse is ‘s 
applied to No. a Latérrogate Input; No. 2 Parallel Time Word Output, 
‘which is furnished. via No. 2 Connéctor when an interrogate pulse is 
applied to No. 2 Interrogate Input; and No. 3 Parallel Time Word 
Output,. which is furnished via No. #Connector when a ae 2 
pulse is applied to No. 3 Interrogate Input. In addition,’ two paraljel > 
"power outputs consisting of power gates drive lines, referred to as 
No. 1 Lamp Return (Parallel Channel No. 1J and No. .2 Lamp Return 
(Parallel Channel No. ar are generated following a Parallel Interro-. 


gate Input ou*Parallel Channel No. 1 or No. 2. ‘Also, a parallel . 


erated following a Parallel In; Request on Parallel Channel No. 3. 
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Each Parallel Time Word Output consists of 4 group of 29 . 
controlled output points which are available on No. 1, No. 2, and 
' No. 3 connectors. The Parallel power outputs of Parallel Channel 
No. 1 and Parallel Channel No. 2 are provided as pulses of plus 15 
volts, and with an adjustable pulse width of 60 to 120 milliseconds. 
Approximately one millisecond after the initiation of the power pulses, 
the controlled output gates receive a control signal permitting the 
flow of current through the ecu representing the bits of the time 
‘word. In this way, the ceitpolled data points are maintained. ON for 
the duration of the parallel power pulse. The No. 1 and No. 2 


variation; that is, the 15-volt level is maintained with a°22-to 29 
‘Volt change of input voltage and with a parallel output load change of 
150 ohms to 5 ohms. The load variation range results from the 
variation’ in the number of ' ‘ones" in the time word (all " ones” 
represent maximum load and all "zeros" -bepresent minimum load). 
The No. 1 and No. 2 parallel outputs were originally designed to: 
accommodate incandescent lamp loads requiring regulated. voltage 
drive; however, the J- 3 system. uses SLP data blocks requiring - ) 
constant current drive. In addition, an- index column, time comple-- 
ment, and. parity are required by the J-3 system. : These require- 

- ments are met by. providing the No." I and No. 2 parallel outputs and 
. power pulses to the SLP data conditioner for current source *con- 
version and complement and parity generation. , 

The parallel output of Parallel Channel No. 3 is provided. 
as sequential dual power pulses (A rray Returns) capable of driving © 
‘two sets of 29 resistive loads sequentially. Array A Return can be - 
adjusted from 10 to 40 milliseconds, ‘and Arrty BReturncanbe — 
qdjusted from _ 60 to 180 milliseconds. Each resistive load can draw: - 

a maximum of 50 milljamperes; with a load regulation ‘of + 1 ima mo 
the range of t unregulated voltage (21.5 to 29.5 volts) and the load Fs 


parallel power outputs are regulated for line variation and load ; E 
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Approximately one 
millisecond after the initiation of the power pulse, the controlled 


range of all binary "zeros" to all binary "ones. 


output gates receive the control signal permitting the flow of current 


through the circuits representing the bits of the time word. In.this 


” way, regulated current pulses are provided to the row inputs of the 


DISIC SLP data meade: 


J-3.2.2 Serial Output ‘ is 
The Serial.Time Word output of | the clock.is a single- -line 
output.. This output is initiated by application of a pulse to the Serial 
Request input. ‘ 
_” Each serial word consists of a freeze pulse followed by an 
amplitude- -controlled pulse train flowing ata rate of 20 pulses per 
second. The purpose of the freeze pulse is to mark the time instant 


-designated by the time word itself: ' The leading edge of the freeze - 


= pulse may be thought of as a timing mark, where the time word serves 


as a post-date of the instant marked by the leading edge of the freeze | 


e. The amplitude of the freeze pulse is 4+ 0.5 VDC witha Pulse <3 
width of 50 millise ds. The first pulse of 29 bit trains occurs. 100 
milliseconds after the leading edge of the freeze pulse. The pulses 
consist of those representing binary “ones” and those represe g 
binary ' ‘zeros. 7 The binary ' ‘one’ “is represented by a pulse o 

+ 0.5 VDC amplitude ‘and a pulse width of 25 milliseconds. A binary 


"zero" is represented by a pulse of 1.5 volts DC +0. 25 volts ampli- 


| tude and 25 milliseconds in pulse | width. . The repetition rate within 


the 29 bit word is 20 pulses per ‘second. Thus, the over-all duration 
of a serial word is approximately 1. 55 seconds. vs 


- . The serial time word output may be — for correlating the 


vehicle time system set up by the clock with external time systems 
or with tracking system time. 


_ : a : 








J-3.2. 3 Telemetry ‘and Time*Base Outputs. 

a. The.200 pulse per second output is a negative- going 
pulse train of 10 volts amplitude. The rise time of the pulses is 
less than 2 microseconds. Measured at the half amplitude point, 

“the pulse width is 75 microseconds. | 
. b. The clock presents scaled telemeter output OTaErS to - 


indicate the presence or absence of internal voltages or “signals. 


(i) A continuous DC level of 4 volts indicates presence 
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: of the + 24 volt de power supply voltage. 


| 


(2) A continuous DC level of 4 volts indicates the 
_presence of the + 3 VDC power supply voltage. ; 

(3) A temperature sensor provides a voltage output 

falling between + 4. 5 VDC and 1 VDC. 
~ Output signals synchronous with Time Word [Input Requests 
are available and. enable the gating of external counting equipment. 

d. The 1000 pps eam train derived from the oscillator is | 
available at the test connector. | re ak Poe 2, ae 
J-3.3 Silicon Lig ht Pulser (SLP) Data Conditioner , 

(J-3.3.1 General Description . as 

The SLP, Data Conditioner is ‘eequired to jurnish a constant 

current into the row inputs of the SLP data heads during data record- 
, ing. The intensity of the light output, from each SLP. light source data 
bit is directly proportional to the current. Also, the current is 
. adjustable to allow selection of the: proper: current:time relationship, . 
in order to adequately expose emulsions with widely differing speeds. 
To prevent damage ‘to the SLP data head. due to excess power dissipa- 
tion, the row current must be limited .in accordance with an inverse . 
relationship with time duration. 
: The SLP data conditioner provides two sets of fines 


; sequential column drive outputs, each cons tains of a low- impedance 
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Switch to + 24 volts unregulated. The duration of each column drive 
is adjustable in order to provide exposure control on a column basis 


in conjunction. with the row current. The SLP data head bits are 


. arranged in a true matrix form, and in order to timé share the 


common row inputs and current regulators the column drive pulses. 
are generated sequentially. Each cqlumn drive circuit is capable of 
carrying the total current ‘supplied by all of-the row ee ch regulators 
Simultaneously. a ot 

The column drive pulses are generated Syncnronousty with 
a 2 sequentixi set of pulses called the Data Select pulses. These“pulses 


are. required to enable the data asigned to a particular column, in 


| synchronism with the associated column drive pulse. A matrix of . 


transfer gates is provided to accomplish the data selection in con- | 


junction. with the data select pulses. 


* 


| > ‘The three data selections which are accomplished-and the -  . 
’  columns.to‘which they are assigned are as follows: - 
"a. Column 1 --30 bit index... a . 


b. ‘Column 2 -.time word and parity bit : & 
¢. Column 3 - complement time word and parity bit 

- The index column consists of 30 bits in all binary ' ‘one’ 
configuration (ali light sources in the column are ON). This column 
is generated each time the time word is requested, and is recorded 


in the first column position along the edge of the film. The index 


column is necessary to index and position the readout sensors in the 


| automatic data readout equipment, over the recorded data. 


- The time word is recorded in the second column of each SI. Pp 


data block, and requires 29 bits plus a 30th parity bit for the ‘time . 


determination. Each time data bjt received from the clock is in the 
form of a ground provided through a silicon-controller rectifiet : 
(SCR). A common + 15 volt pulse is furnished by the clock to provide 
power to the bank of lamps used in the J-3 system. The SLP data © — 
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conditioner converts these signals into the required constant current 


. row pulses (see Figures J-1 and J-2). | . [ 


The complement time word is generated by inverting each 





bit of the time word, and is recorded in the third column of each 
SLP data ‘block using 29 data bits and a 30th parity bit. 

| _The time word is checked for parity and the 30th parity of 
the time word and the time word complement is used to establish un 
odd parity condition. Odd parity is a. situation in heen the total 
number of binary ' ‘ones" in each of the parallel time words and 
complement time words is always odd: This is acc omplished hy 


checking the payity of each time word and adding a binary "one" to 





the 30th parity bit if the total number of ' one” data bits is even If 


the total number’ of one’ data bits in the cine word is odd, then the 
¥s + 


, 30th parity bit wi, remain a binary,’ "zero. ee 
.Each inde| endent SLP output sequence is initiated by the 
associated CR cami ra Interrogate pulse. The Interrogate pulses oo fe 
| ; are asynchronous ‘and independent, dnd result in the pee ( 


‘parallel time word being generated by the DRCG. 
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~ SECTION K_ .- 
’ PRESSURE MAKE-UP UNIT (PMU) - 


. ¢ | -° 
K-1.0 © PURPOSE 
The purpose of the Brcesure aiuueeun unit (PMU) is to 


inhibit electrostatic discharge (corona) and the resulting’filen 


-marking by increasing the payload vehicle internal pressure to a 


more desirable levels 2 e : 7 


: ~—, 
¢ 


K-2.0 CHARACTERISTICS rye 


The physical and operational characteristics of. the PMU 
System are tabulated in Table K-1: +A schematic diagram of the. 
system is shown, in Bigure K-2. A drawing.of the PMU Assembly . 


is shown in Figure K- 3, and Figure K-4 shows the pnatal ation of 


. 
the PMU system in the paviene vehicle, . Ss 
- K-3,0 DESIGN CONSIDERATIONS 
K- 3.1 Electrostatic. discharges which emit radiation cause 


marking and fogging ‘of the phptographic film. In camera systems, 


a’Sstatic potential is created by moving contact of the film and | 


rollers. When a certain “critical charge” is achieved, a Coron’ | ‘ 


discharge is effected by ionization of the Surrounding gases. The } 
critical charge is primarily a function: of the enyironmental com- Ze 
position and pressure. In general, the lighter molecules and the 
lower pressures tend to reduce the: potential necessary to discharge. 


External on-orbit. pressures range from I x 10-4 t0 1 x 1075 microns, 


‘internal payload vehicle pressures range from 1 to r0 microns 


because of outgassing from the film and other confponents. Altitude 





testing has shown that J-3 system corona can. be inhibited by in-- 


creasing the -Payload vehicle internal pressure. The normal system . 


_ 






co 


~"" flown in the-J-3 system: additional measures may be needed to 





film, Type 3404, exhibjts marking below 10 spicrond and also 
from 20 to 45 microns pressure. ‘For this reuson: the payload 


vehicle internal pressure is required ta be increased above - 
: of 


50 microns by the PMU system. : . : 
a The severity of thé corona marking, which usually 
originates at the. metering rollers, is also related to film type, 
sensitivity, “ete. It has "been demonstrated that camplete frames, 
including all data recording, can be obliterated on SO 340 while 
“no marking is evident or O "3404 jo the-same system and under ‘ 
identical conditions. Some. films (in nunsystems tests) have 


ay marked from 1 to 100 microns‘or more. If iad cassie are ever 
suppress corona. 7 f- | " g 


K-3.2 Op erational Requirements ..  * = . 
| oe Payload internal pressure: 50 microns minimum "Sy 


; Turn on: . rece: ON command ‘ 


. ; ‘Time for pressure build-up: 3 ‘seconds Maximum 
Shut off: ‘CR Instrument OFF command - . 


~ Life! CR-2 through.CR-4-~230 minutes and 220 


¥ a 





Py 
: 


“K-33. ‘System Design ~~. oe x = 
ee Curve "'B" in Figure K- 1 shows thedtesirable payload. 
internal vehicle pressure versus time. for the J -3 System. Curve A, 
of the same figure? shows the. pressure. pulerue a single opilice 
PMU System. would requige in order to bring thee pressure up ys 

the required $0°microns in 3 seconds. The area under the curves: 
pepresea gas ‘cpnSumption a ra typical CR Camera Operate > 


cycle. Rad excess area. of curveA’o over curve B represents 2-8 


K-2°, = aot, = 7 
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wasted gas. In. order to duplicate curve B, and minimize gas 
‘consumption, a two-orifice discharge system was designed. A 
large orifice. discharges gas for approxiriutt: ly 4 seconils after : 
the CR Carnera Operate signal to grovide a fast vehrele pressure: 
build-up. A: small orifice also begins discharging gbs (ata rete | 
equal to une vehicle leakage) with the CR Carne fs, Operate com- ) Nt 
; 7 mand, and continues’ to do.so unl the CR c amera OFF signal. : 
The PMU System consists of « 231 in, . titanium prea- 5 


sure vessel (two 231 in, 3 pressure vessels on CK-5 und up) con- —- S 


taining dry nitrogen at 3200 psi finitial fn pre ssureh,_ apressure 
regulator set at 15 psi, two solenuid: actuated valves; twoortficen % 
of different size, and control and instrumentation electronics. 

. . bs * 7 ; . 2 { 2 


K-4.0 .. PMU: FUNCTIONS 


e 3 


“3 K-4.2 Functions of “Curponénts ; ~ : 
At CR Instrument Operate, nolenuid gue #1 opens, ee ae 


permitting gas from the pressure vessel to be reduced in. pressure’ 
by the regulator, and solenvid valve #2 opens, the reduced pressure | 
gps discharges through both the sustaining orifice’ " and the fast 
build- up orifice #2. Solenoid valve #2 is held open for approximately 
| q . three seconds (2.15 on CR- 3 and up) by a time- delay relay to 
provide the required fast build-up of the vehicle internal pressure. 
At three seconds, valve #2 is: closed. and the vehicle jnternal pres- . ot 
sure is maihtained by gas ‘flow thraugh orificé a” ne cuanout the eo | i 
entire. CR Instrument Operate period. cee ee ae ae 
K-4.2° ~ Commani and Conta! a % : “g* 
a The CR instrument Operate Signal is the only command 
~ required to operate the ‘PMU System, It is a 24V unregulated signal 
which function is to close a relay to supply power to the. system. | C . : -° 
This signal can be disabled by real-time command (UNCLE 110) ° 


i cae 3-and up. oe ; =. : Meares Be eg . = 








me as Table ict [PMU “Characteristics 1S, 
. - Privs ICAL.” CHARACTERISTICS 
SS "- Tres | 1 RESERVOIR ~ 2, RESERVOIRS 
be ee Size | a 1} X 12 .X 6 INCHES 1. t z0 x 8 "tHCHES 
. eery WEIGHT = NT LBS. *. 7 ONBLBLBSS 
me as @ on om 
se 3200 sie. td. Leg. . 4.6 Les. 
oot LOADED wig “8B + LBS. 23.0 LBS. 
_ TS ARESERVOIR: i Sarre 
| MATERIAL. . FORGED AND WELDED a oe 
ret TITANIUM ALLOY 
: CAPACITY ‘ 23 *'CU., INCHES pe ees 
BURST. 9000, PSIG: on. eae 
~~" PROOF os 6009 PSIG ee eee 
Boas sonnei. 3600 370» PSIG, - 
a oes neeuLaTOR SOURCE PSIG TO. ‘s rue Se eh aoe 
feel De OT FUUTéR - ZO MICRON, TP 
De tye WARWES. ay: 7. vor SOLEMN iO-TYPE. 2 agit ca , 
ee ‘oniefess @: “ QNE SURGE ORIFICE-.060 DIA. — 
feet ONE SUSTAINING ORIFICE-.020 ai, 
di eurcrarcal - &, OC UNREGULATED 
; = «* INPUT or ; ae : - 
e-- CY Pak _e. a: 2 ° = “}- 
. - +. RUSE ge PO wwe Fuse a ee : 
|e ,  TAMPOWITOR: 1 RESERVOIR PRESSURE’ 0 to sv 
: 1) TAM boyiTOR'2 RESERVOIR TEMPERATURE oTOSY 
"1m poaltoe 3. REGULABED PRESSUR Poe “s 
_ (SWITCH. 1.5-2,5 V3 oe 
Pris Tns0weR INPUT 5 yOC FROM TM SUPPLY . | 
oO mar aL ACTER 
) OPERATE seo Jk VDC_UNREGULATED SIGNAL 
se . _ +, (SUWRLTANEOUS WITH CR 
i: ee _ 77 gy INSTRUMENT OPERATE) 
TiN cu fo ResSURLZE <3 SECONDS MAX, (COINCIDES WITH 
CR-FILPPATHS .3 SECONDS MAX. -FOR CR CAMERAS 
a ? TO REACH OPERATE SPEED) 
rad a _ PREssune REO) RED ~ SQ MICRONS, MIND 
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relay. 


K-i5.- Monitors 





Table K-1 . Continued 
ITEM | 1 RESERVOIR 


2.8 EVO IRS 
aii CR-5__ AND UP 


PMU/CAMERA OPERATE MODE 
SELECT ION: 


(1) rH CAM, Svs. aes MU ON 
(CR MONO 1, MO (co COMMAND SUPPLIED BY cr 
OR STEREO, "OISIC INST. OPERATE) . 


* MODE 1) 
- (2) CR ONLY ON (DISIC PMU ON (COMMAND SUPPLIED BY 
OFF OR.O!SABLED) CR INST. OPERATE) 


(3) OISIC ONLY ON PMU OFF (NO VOLTAGE FROM CR |. “ 
ooor zee INST. PMU DISABLED) 


(%) ALL INST. OFF " PMU OFF (NO VOLTAGE FROM CR 
; (STANDBY NS . : 


e 


‘Quiescss eo ae - “ 
K-+.3 - Power Re jsirements 


* The power required to operate the PMU System is 
controlled by the CR Instrument Operate Command. This power 
is fused to prevent failure of the PMU from affecting the CR instru- 


ment. ‘At ‘power on the following functions occur: | ? 


a. Solenoid valve #1 opens 


: b. Solenoid valve ‘#2 opens for approximately 3 


<, 


seconds: ’ a ne . 


o Start time-out of the she eedsecoed time delay 


K-4.4 ; On-Orbit Life Pressure Requindcents a. 7 


‘The PMU functional life on-orbit is based on a fill pres- 


‘sure of 3200 psia, and‘a launch pressure of 2880 psia or greater. 


La 
vat » 
Ce or rhe i . 3 


The following T/M monitors are provided for diagnostic, 


status, and command verifieation of the PMU system: fie Pe 


a Bottle pressure gee <e ee 


* 












Bottle temperature . 





"bd. 
| | c.. Re ated pressure by jipeer switch 
These outputs ay A 
over T/M Lin fs. 1 and 2. For the/exact commutator points and 
chainriel assj fnments consult the/T/ M instrumentation list for each 


The T/ M signals are ‘further. J 


= 


> commutated, and/are transmitted redundantly 


“ 
~ < ers 








’ particular -3 Payload Syste 
discuss¢ d in the TIM Tastru entation section of this: manual, 
ae accorg! 8: ‘to type of irains cer and voltage outputs to the T/ ” Z 


tra hitter, interface. . 


. 26 ys te fe . 
a, oe ‘SAFETY CONSIDERATIONS - 
ae. e : ’ As in ~~ igh-pressure system, extfeme ofe and 7 


. 
~ 
ry 


| pressure ittings and parts: nevertheless, ney a nicking 





oy shock | to t various components ‘should be hie cau - 

zy e filling of, the pressure ve gel shot be partormed , 
in accordance’ with the 

esignated for that pur pese.- 

oo “e ‘The temperature of the pressure vessel should be ( 






sons competent to do'so, 


2 appropriate procedures in the areas: 


i monitored during filling or penever there is an appreciable in- 
; we 


“¢rease in ambient temper ture. 
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: . SECTIONT. 


COMMAND SUBSYSTEM 7" 0 /. 






L-1.0 PURPOSE 


* ~The purpose of the Command subsystem ee to 0 stored 


_ (| 


+ 
4 
* ry 2 iW 
* ‘ ‘ 
* . 
. ’ e 
ie: : : : : ’ ry 
; o é : 
. . . ‘4 
r ae , * F - 2 
, * : .¢ + . ‘ . -. e 7 
a « a. ‘ ‘ . 
‘ ‘ 
: os . : 
: 


¢ 
.. - program and real time Commands trom the Age nia. and 10 progess and 


. distribute them for ¢ ommand and ¢ control ut the CR cumera, DISIC, 


SRV, and other related! subsystems, 


L-2.0 CHARACTERISTICS 7” 
. Major componer > of the Command subs$stem, such as 
- stepper switches, relays, time delays, etc., are housed inthe . 
“command box. it is upprysimately_ 7 x 14x 6 inches in size and— 
weighs 45 Hounds. ae 2 oe | aot : 7 
os te oh eee tes | ahs Mee _° x ° 
“L-3.0 LOCATION — ro ree - - oe: os 


The command box ‘ts doe, ‘ated pefteen the -Y- and +Z axes 


"’ 
= 


near the aft end. of the instrument har kel See Figure E-2 


’ : - 4 | ’ 


L-3.1 Command subs Subs eaten m. Design Reqva rements (Inputs). 
, The: command subsystem gontrols, directly or gay ae 


al} operations: ‘of the vir lous subsy stems, tus Sig :- 
\ ; | - a 
ee L-3, J. q Scuyamand Inputs - +... | ; 
L-3, ‘1. 1. 4 Stored Progeani Commands, eee JF te 
The stored. program « vaunanel (SPC ) source: is the Agena 
‘ _ vehicle ‘prbital programin« r. . an es ca : 


\ Coinnands ure stored? Im the form of 1/32 jinch square holes ts 
punched ‘in a nm tape. The tape travels one ‘inch in 600 seconds, 
which is 9, 1 inch Lmin. or 0. 00167 ips. (Each, of, 13 tracks. across. z 


“¢ 








the tape is an SPC, the timing of which is governed by the brush 
; contact through the time slot. Successive events of the same . 
brush (SPC) are limited by the minimum brush slot length, which 
‘is equal to about 19 seconds, and by the strength required to resist ® 
a tearing: ‘when the brush lifts. The minimum OFF time inter val must 
be at least 6 apsonds and normally will be at least 14 seconds. 
. Therefore, the minimum successive event interval is about 33 
seconds. Time delay for the brush to make. contact will vary 
~ between, one-and two seconds. Brush contact dwell time is between 
10 and 15 seconds. Electrically, the brush contact completes a 
: . . circuit to unregulated (24 vpcy pow er return: The current capacity 
is limited to 300 milliamps | for one brush, and to, one ampere for, 
: simultaneous or. overlapping brush ev ents tor each set of. 13 brushes. 
" One brush can energize six relays with 600 ohms coil resistance. 


Pe . ae ‘ 
* 
= es 2 7 . . 


L-3.1.1.2 Real Time oramands CEN See 

Lo . during vehicle Acquisition and are disabled at’all other times. ‘The 

“ electrical characteristics. ‘are +24 vVbc Dingegulated | up to two amps, 

= with pulse duration from 200 £41300 milliseconds ane an OF F interval 
.from 0. e to 1. ‘B seconds. This’ includes a pulse repetition period of © 

; one to two seconds, -which, includes both sources of RIC's. 
These commiand’ sources, from, Agena aré-UNCLE, UHF ae 

o Beacon Digital Decoder Commands, and ANA, S- Band Beacon Analog 

Commands. . See Section B. Secure, Real Time (Commands may be 


or . Plectrical. characteristics are. 72. ‘VD@unregulated up to 2 amps with. , 

 diiration from one: second to continuous. Secure RTC KIK-ZORRO 38 
¥ Fe is used tp accomplish early main A to B Transfer function. - Secure: 
ey a RTC KIK-ZORRO. 39 is uged to accomplish early, DISIC At to. B 


-_ ayy Transfer pptiony” | a mo oe ? ee _ 


e : oe 





“2 iniiated once during an acquisition ‘and are ‘thereafier disabled. The, - 


- . = ~Unsecure, real time commands. (RTE! 's) may, , be inidlated Te 
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camera operations from a cascade of 16 H-Timer stored program 


(Mode y) and Independent (Mode: 2) modes of operation, East-West - 


system contains: those. functions which are conditioned ‘within the cominand 





L-3. 9. 1. 3 Digital Storage Register Commands 


The Digital Storage Register Command subsystem consists of a 


* core memory storage register, decoding logic, gating, and output relay 


drivers and otler ‘solid-state circuitry necessary to store and generate 


on command 32 five-bit parallel data words which select panoramic 


commands. The nay Hiy ano contains all other ‘command funcfions 
necessary for the operation of-the J-3 payload, such as DISIC control 
and AtoB Transfer. : 


Pa 


| a ' - The subsystem has. two independent modes of pan camera 


_ operation: Normal and Emergency. The Normal mode consists of . 


‘camera operations generated by ON and OFF execute commands 


. selected from a cascade of 16 H-Timer brushes by means of enabling on Rt 


_command’ data bits stored ina magnetic core storage register. | rs 


- The Emergency mode allows limited pan “camera (programming 
* and an apérational capability consisting of two programs, a four- orbit | ar 
-intermix utilizing separate ON and. OF F H- Timer tracks for the two a . 
alternate programs, and Analog/Uncle real time contmands for Program 
Select, ‘Operation Intermix Select, and Normal (Mono/Stereo) /Emer; | 


|. gency-Select. . . s wt ts o< 


The DISIC control within the subsystem includes. the Slave - 


Capping control, Independent ‘mode’ oper ate command, and A’ to B 
Transfer utilizing real time Analog / Uncle commands and separate O% . * 4 


. and OFF H- Timer stored program commands. In addition, the sub-- ; t. 


‘subsystem. such af A toB Traristgr, Orbis Mode control; PMU control, 
and the functions’ Which go ‘directly to the subsystem concerned such as. 


"-V/ixcontrol, exposure control, and CR titer change. :, | - . 


Ur3.1.2.3. Y “Normal Mode CR Camera Control *,. + cee 


. ; The Normal mode is ‘enabled by ‘Analog 10/Uncle 120 purer : 


; which. palse is used to enable t the Emengency Modé and to Select Normal = 








_mode, Stereo o or Mono. Each command steps a four’ -position counter 


one step. Each step is identified as follows: 


rss Normal mode Stereo 


Normal mode Mono i 
Normal mode Mono 2 
d. ‘Emergency mode (Stereo) 


. ‘After one of the three Normal mode positions has been selectec, 
the camera operations are controlled by executes originating from the 
- cascaded H-Timer punches: in conjunction with the storage register. . 


2 ee The action. is as folktows: 
: Y The H- Timer execute punches: are selected by means of gates, 


-énabled by the four-tit parallel decoded output of the core register 
which has the capacity of storing: 32 five- bit parallel words generated 
; } by the vehicle Type 22 decoder. - Four of the parallel bits, when 
‘decoded, result in one of the 16 outputs of the decoding matrix 
” being at a high (enablitig) —— The high-level decoded output 
Bees aa : _enables a ‘gate corresponding to.one of the 16 execute tracks. The 
‘ _ fifth, parallel bit. directs the enfbled punches to be either a camere 
. system. ON or OFF... These execyte punches are cascaded on the 
16 H~Timer tracks wind occur at a minimurn of 10- second: ‘intervals. 
\éaving an interval ef. at least 169 seconds between successive 
- oe : og cascades.” The overlap from using the 10-second interval of ° 
| ’ | purches on | adjacent tracks, ‘as well as the use of 17- second brush 
‘bounce filters, prechives. opérations generated-from adjacent tracks 
; : unless these are separated by i atleast « one cascade. The four bits 
- from the storage register, whith enable the execute track, are 


“coded such that ‘the 16 tracks a cprrespond t to the’ assigned SPC's 


- 
* 7 - . 


. | | 
. e . * , 
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aes as follows: Sergi: ne, i. be oo ee 
: a . Bit Configuration . : Phi a SPC No. 
De epost 8 
1000 Mo: 268 ay SR a 
0100 2 FPG as Be dere” a 
100g ee os ee 
.0010 . a fi * gq 


- 
me, 
on 


sa 


Veammmmitanieihd 
. ‘ 
ari a4 5 * . e t; 
7 4 ’ ” 3 " * 
. + . 
‘ : ‘ . 
. ‘8 e “ . ‘ + - . + 
ie . . 7 ’ a , 
a ry ® . 
5 28 pth 
. Ld *. . + 
1 % . 7 . 
‘or - ° . . 
. ‘ : 
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- 
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oe edriventional | ON = none: ada ieee ai The program 





ee sd 
eo, 
Bit Configuration Track No. _SPC No. 
0110° . 6 36 
1110 °C 7 37 
0001 - 8 38 
1001 9 39 
0101... wi st 10 40 
1101 11 42 
0011 | "12 ; 42 3. oN 
1S) 13 "43 ar 
O111 - ree 44. ; : 
hil 15 | 45 © gt 


Each operation requires two execute commands, and each execute | 


command is generated SB" i. “result of-a five- bit parallel word at the out- 


‘ 


put of the storage register which efables one of the 16 execute tracks; 


which iri turn causes the next stored word to output. Since the storage 


register capacity is 32 stored five-bit parallel words, a maximum of 16 
controlled operations are available between acquiSitions-each skipped . 
cascade. counting as.an ‘operation. .Loading of parallel data into the 
storage register is enabled. upon the receipt of Uncle 109 command Load 


Enable. - This command also generates a Logic Disable. signal during 


loading, which inhibits the execution of commands generated by the bits 


stored in the latching’ relays on ‘the output of the storage ‘register. ~The 


Load Enable gomnmand also turns the CR instruments OFF if they are 


operating at the time the gignals arrive. _ Upon the receipt of Analog 9/ 


Uncie 119 command Load Disable, the ldading process is terminated and _ 


the Load Enable and Logic Disabel signals are removed. A Logic Dis- : 


able is also generatéd for execute command inhibition during the interval 
prior & and immediately ater: the shifting of parallel data out of the 
‘storage register. ae ef ° 
L-3.1, 1g3. 2 Emergency | Mode’ CR Camera Cottecl. 


x the Eniergency Mode. position of the. four- -place counter is 


s 


selected, the output of the Normal mode logic is completely disabled 
and Emergency Mode back-up relay logic controls camera positions. 


Two alternate (programs. are prepunched on four H-Timer tracks: 









“w . * 


esired. is selected with a toggled RTC Analog 6/Uncle 116. Four- 


"(24 combinations). The desifed sequence is selected by stepping a 


a ee ed 
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L-3.1.2 Processing of Commands in Commaad Subsystem 
| Stored program commands are inverted from a switched 
return info a switched +24 VDC [yaregulated power. Unsecure Feal 
time commands areused ‘directly: without processing to actuate: q 
stepping switches and relays, ‘Secure real: time commands 
KIK-ZORRO 38 and 39 actuate relays ina timing circuit such that 


each is a single-shot function and.is self-disabling after 30 or 35 


. Seconds SO as not to repeat. See Appendix DD. ARM SRV A signal * 
“also disables “subsequent KIK- ZORRO 38 and 39 from performi 


| _ function. Note: For a complete listing” and description of real 
‘commands, also see Section v. Son rte “t ae 


. . = - * Ld 
’ ¢. i 2 as ° 


L- 3 1. 3 Constant Rotgting Panoramic Camera Commands (see 
‘Figures L- ba and L-2) Stored Program Commands 30 through 47 pro- 


* vide nine Camera Operate programs. A Camera Operate Program 


e 


is composed f.a set of éne ON prograni ind one. EF 3 program. ‘Even-- 
‘nurabered brushes (SPC)‘ ‘are ON programs, and the next ‘higher odd- 

numbéred brushes are the corresponding OFF programs. ‘Conse- | 

cutive ON-OFF SPC's are called "sets". - “§ eae a os 


a 
. be re . s oe 
HH . is . ; Bo aee ree 7 : i‘ = 


° : eat 


L-3. ¥ 3: 1” Corresponding SPC : sets are selected by" RTC ANA- ef 
“UHF- 116, Camera Program; Select, which controls stepping switch - 
7 Sl. Positions 1 to 9 correspond: to Programs 1 to 9, arid positions 10 


“and 11 are OFF for the normal oberating mpdes. Thess nine pro- 


- _° "grams can be used to program. for orbit ‘Paranieter dispersions, 


‘ue » 


alternate target locations, high rate or jow Fate’ usage, Probable : 


cloud cover, or any other programming philosophy which may be 


| 2 established a few days prior to. launch. ee a 
@-< | fy me os te se - 
| — L- 3. 1.3.2 The selected Camera Operate program can be Subje ted 
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‘is used to preselect the first four logic bits bby goninobing the eiaenng 


Eon of stepping switch Se. 
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L- 23. RES Ses | ANAY/UAF- nig. Oseratians Select No. 2, controls ih 
starting poses of S3,. the editing logic Sequencer for logic bits 
number 5 through 8 or’ more. 
are Zhe purpose of- this functional capsbility, uf selecung one 

of nine stored Camera Operate programs ‘and. editing the next subse-_ 
quent. eight programmed Operations, is to annaD it camera operation 

where cloud" cover or other reasons make photégraphy ‘undesirable, 
| The. fan saved can be used later’ in the mission to increase the ee 


effective coverage. pa Ee See OE 


re “- * * 
~ A : i uf ‘ . a 
. : toe . P ‘ 


“L-3. r 3.4 CR Camera Mode Selection - is roade by RTC ANA- 10] 


7 UHF- 120, which advances stepping switch. S4, to provide various “a 


combinations of ‘stereoscopic or monéscopic ‘Operation with editing 
logic controlled either. by the selected. ON- SPC (or. Start SPC), or - 
by SPC 29, Editing Logic Control program. . ’, Either CR camera: 


No. 1 or No.. rs can be "operated directly by the selected stored | ’ 


_Camera Operate: ‘program while the, other. camera is operated by. the 
_ edited program. ‘The-result- of: this Ss monoscopic coverage for; 
all programmed operation and stereoscopic photography for se~ 


lected operating periods of the sequence. La oe 


"Editing Logic Control function has two modes of operation, « 7 


selected by RTC ANA- 10/UHF-120,. ‘CR Camera Mode Selector 
commands, ‘which control the pésition of ‘sé. - S4E selects. either: 
SPC 29, Editing Logic Control program, or the Selécted Camera 
Program Start (or ON) SPC. to. advance the editing logic stepping , 


switch sequence. “Relay, KIL performs a single- ~shot function as a 


brush bounce filter, ‘self-resetting after.a time delay’ ‘of 23 seconds 3 


Change. ‘of the editing logic to the next bit is delayed 23 seconds 





solencid is Feleased. 


_ until after the en a actuatin 
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‘ + 7 
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. Operating period. 
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The editing logic is not advanced to the ne xt slep uring the 
SPC signal dwell time, which is approximately V3 sec. + 3 see, ‘ 


but is delayed for’ 23 seconds. Therefore, the status monster what - 
indicate the hext subsequent lugic 23 seconds atter the start ot an 


. 
e 


oe 38 


L-3.2. 3. Fs] Emergency. Sterég Operate command, RTE: Ht 1's 
A 


_actuates relay Kl in a. ‘toggle: or alternate a6tion enabling the 


Selected Emergency Made Start (ON) SRC ta setuate re Lis: wk 13 ain. 


ste pping: “Switch $1-D. Any ante of the: tits e.Carmes " Pl Gpe iis Can 


* . 


be- Selected for ergergency Mere opel utinn, bey TO ONA-GALHE sdb, 


Camera. Pro ram Select. Posiiéns I tes 9 rr te spatataed tty Programs 1° 
. j b 
z,.* 


ae and positions 10 anid VW are pr nr wins ~ iatetd 4, reaper tier, 


for. this emergency bypass alefes “peta ute mont, y hos Gpiruliny 


mode can be used th provide is stor ed slerey progr uth Gp ellg MeGiie, 


e 


by passing the nérmal ipece rating yo ‘tae atle Retin and « antiing 6G tat...” 


This provides cqmmand redundines fer steres Upetataon, 
‘ o at tee = is eg aie) . aa ty : = . 7 . : .- 
: oe . oy * - « * . * c . 


- » ° ° 


1. 3. CR Panoramic Cubes C Gilles aan V) 4 ‘he A iY, 3 Tranotes r 


The irafisfer uf exposed. dim or om SRN “AG agpettes ta SRV Is 


‘ take-up, cassettes, is a crit: cal missicn ‘event, and- 35 “ther t: re Con 7 
nanded by a Secure RIC, KIK- ZORRO 3h, "arly Main Ath feats : 


‘fer. After 30 seconds of stereoscopic. anarare i: uperalion, Lat: 


» 


circuit locks ‘out the’ function. from repeating. ARM SRV A pre: wides 


“4 é se 


oa Baer up cornmand for this function, ‘, ae = 


: The cameras Operate at a low slewing rate, determined by . 


the A to B Tearater: voltage circuit in the Vy ih brogranjiner, tu wrap | 


*. 


four. frames onte the SRV B take- -up Cassettes within about 30 seconds 


“as part of the cut- ang- weap sequence. _ a ee a 


. 
- 


The panoFamic film is” cut by the baa waterseal, ” pyro- 


4 


; technic dimple motor actuated device which triggers @ spring-loaded 


cutting blade. The “light ségliassembly provides drag. for back 


so 
e* .. 2 as 
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tension and a light weal for the mission. A few turns of film are 


wrapped onto the SERV. fs ‘take- “up. caneSeas and then the Kyte: 1 ab 
ready | for the next operation. 
The CR Operate Bignal 16 ‘gene rated by Kz canst rZk. Iho 


* 


Hgnad 18 uged for contealling several fupe tions on follywr 


i “Cloc ke Interrogate Cornimint! . ; 
S° he Dynamic TM. Enable . 
c. SRV A Tape Recorder ONC arntnand 
de pyeusure Makcup tJ rat Operate t: ortnand 


0, DISIC Made 1 © taninaund (te Disic K1 rm, Slave Mode’ 
Function select reslay) | 
f.. DISIC Mode 1 Operate Command (program tering) 


- : 
+ «@ — a 
« 
Ps 


oh 3.905 DEISIC Command and Contror (see Figures 1,-3 and 1.24) 


DISIC Opérate eainund: 1S REE ING d fromenther panoratnac 


' Camera st lor No. 2 operate command, or tron ® ndeperulent, . 


rogram. “The pIsic Independent Program uges SEC 4&(thr START 
and QN, and SPC 49.for STOP. Gr OFF... RTC ANA-14/UPE-124, © 
DISIC Independent Mode Enable-Inhitit eummand, is a wiggle or . 
alternate action command which enables DISIC operation in the . 


independent or quiescent mode (Mode 2) for continuous overlapping: 


strip mapping photography’ when programmed by SPC 48 and SPC 4 


piste Made 1 operation is controlled by, or slaved.to- 


panoramic ‘Gamera operation for stellar qnd terrain indexing. The 


Mode i sigh ae sent to DISIC is derived io ihe actuation of 


~*K27 or K28, inclusively, generating thE"CR Operate signal. 


DISIC Capping, and Contgol isa sequence. of ‘four’ conditions: 
“selected by RTC UHF- 107.. - fhe. four Steps of control scorrespofid | 


“to TM volts and function as follows: . a ne eee 
T™ Volts ° Stellar Functions . Fe Cap ping Command. 


Le ; 1. 2 OFF, no DISIC Operate ‘ .No capping: 
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Les.7 Orbit Mode Sigual | SES ih ees 


ars launch med. ace 


Capping Command 
"West Stellar Capping 





East Stellar Capping 
No capping 





. 3) Fast is lef€ for a Southbound nose-forward hight. 
L-3.1:6 DISIC Command During: A to B Fontes 

_ Exposed film take-up control must be transferred from 
: SRV ‘A cassettes te SRV B cassettes, - ‘This critical mission event 


can be: commanded, by a Secure RTC, ‘KIK-ZORRO 39, Early DISIC 


A to B Transfer. After. 35- seconds of take-up ‘operation, the circuit 


7 2 is self-disabling and the furiction cannot repeat. . ARM. SRV A pro- 


vides. a backup. command for this function. a ‘ 
. The: DISIC A to B Transfer Signal Switches control from 

SRV A cassettes to SRV B bIsIC cassette motors and ™ pots, 

activates the pyrotechnic-actuated, cut and splice mechanism, : 

generates a dynamic 1™ Enable signal, and after 30 seconds: ‘applies © 

reduced take-up current for- five acrends. to SRV B cassettes ‘for: * 


The Orbit Mode Signal removes. all electrical loads from ~~ 
In- Flight-Reset command lines, provides backup. command for % ee 


‘activating the pyrotechnic-actuated ejection of port covers, and re- 


moves: power frota tlie. t+keup cassettes providing dynamic ca 








- as L-3.1.8 Satellite Re-Entry Vehicle Covanianda and Controls 


". “when the battery temperature reaches 90° F. 


3 





. telemeter in each SRV by RF monitors. Removal of this command 


* same as Orbit Mode for these units. : . ’ 


_ ‘ture is controlled by a thermostat which turns heater power on when. 


"be16) 





A | P Umbilica] Command No. 5, Orbit Mode Signal Bypass, 
‘is used to verify orbit mode operating tension during launch pad o 
checkout. ' Diodes isolate A/P Umbilical Command No. Sfrom | 


Orbit Mode signal so that the port covers aren't blown off during 
pad checkout. Relay Reset returns everything to launch mode. 
Telemetry Indication of Launch/Orbit Modes. See Section N, 
. e 
Telemetry. : . » 
s 6 7 . - : <s . 


"L-3.1, 8. 1 Beacon and Telemeter Test | 
“AIP Umbilical command Nos. 2 and 4 (Arm Bypass) apply 
power to. verify function of the Recovery Beacon and the Blossom. 


will effectively re-set these units to launch readiness, which is the 


* - 
L-3.1. 8.2 SRV Balvecy eee Control 
* AIP Recovery Enable command, derived from KZ 36 or 37, 
is normally given approximately one orbital pass (or bout 75 minutes) 
prior toSRV A ARM command. | This ‘applies heater power from the 
Agena +24.V unregulated supply to the recovery battery, so as to : 


assure more reliable low temperature activation. Battery tempera- 


_the battery temperature is 60° F or lower and turns the power a off 


Le 3. 1.8.3 SRV Reset Cofamands 

. The recovery programmer is ‘reset’ after testing by Relay 
‘Reset command. The Blossom Telemeter Reset command (Ji-a) is 
not a pad function, but ia to be provided externally to the SRV test - 
connector J3 152-x after recovery in order to turn off the telemeter | 
transmitter. tt t requires sementhty application « of +24 VDC +6V- 
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; | j ‘ 
at about 0.1 amp for 10 milliseconds to continuous. Failure to 


reset will allow the transmitter to be tracked for about 1 1/2 hours — 
after initiation (ARM). The recovery beacon must be reset also.as 
soon as recovered, because its battery is designed to last a minimum 
of 10 hours and likely would not be dead in less than 30 hours. due to 
redundancy, = - 2 = ; 


Resetting the SRV to turn off the beacon requires actuating 


‘reset coils of 1} relays, including K4 and K11 (momentary appli- 
cation of + 20 VDC + 10 VDC at about one ampere for 10 milliseconds 


minimum to a few seconds maximum). A momentary switch applies 


a230V battery J3 152- d, from an external device es to the - 


recovery aircraft. 


L-4.0 SEQUENCE OF EVENTS 


A typical sequence of events for a J-3 mission is ‘listed on 


_ Figure L-5., It encompasses Agena commands for cameras operations, 


switch: from A to B operation. and A and B recoveries, 


-~ 


L-5.0 “MONITORING, TLM 
For telemetry indication ‘ind monitoring of commands, refer 
to Section 2 of this manual. 
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L-6.0 REFERENCE DOCUMENTS 


A/P- SV Electrical Interface . 
Command System Functional Schematic 
Command Box Schematic | 
_ Command Box Schematic 
A/P-SRV Electrical Interface 
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Figure L-5 Command Sequence (Sheet ! of 2) 
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SECTION M 
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ELECTRICAL POWER -- DISTRIBUTION AND CONSUMPTION 


% 
~ 
a 


M-1.0 PURPOSE | 
a oon “The purpose of the electrical distribution subsystem is 
to accept electricet energy from the Agena batteries and distri- 
bute it to the payload power consuming equipment, meeting at 
least the minimuin requirements for proper ‘operation. tek 
M-2.0 CHARACTERISTICS 
‘Tables M-1 and M-2 list pertinent information concerning 


s 


electrical power Uistribution characteristics. (Also refer to 


Figures. M-1 through M-6 at the end of ris section.) 


‘Table M- 7 "Power Boxes 


PHYSICAL DIMENSIONS: a | : 
— FORWARD POWER DK | «4X7 XS INCHES 
ce were hes. 
AT POWER Box _ 7X OK b INES. 
ewer 4.0 es. 


Table M-2 Interface Power Limits 
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° "A. 21,0 + 29.0 VOLTS UNREGULAT ED ? 
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“M-3.0 ~ ELECTRICAL DISTRIBUTION SUBSYSTEM - 


- moved when the Internal/External switch is in the External position. 
load using subsystems determine the design parameters. of the | 


assures satisfactory ope 


; Singly or jointly, and wit! 
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a) 
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‘Table M-2 Continued 


A, 2h¥ UNREGULATED BUS 26a (1) 
B. . +8V PYRO BUS. 60A (4) - 
; C. 115¥ 400 HZ, BAB BUS 01a (3) 
DO. 15V 409 HZ, 98C BUS 0,58 (2) 
- Wi CTER RAT! - wae a 


A. FREQUENCY: 490 HZ * .008 HZ 
B. HARMONICS DISTORTION: 5. PERCENT 

Gy AMPLITUDE MOOULAT ION (BELOW FUND. ): 7.0v(P-P) 
D. VOLTAGE TRANSIENTS (WORST CASE): 162.6V apo PEAK(S) 


“7 &. POWER Factor: 0.80 LAGGING, 0.95 LEADING “~ a en 


(1) PEAKS Nor TO EXCEED 384 FOR 3 SECONDS. 
s (2) ‘SURGES NOT TO EXCEED AN AOD IT TONAL 0. 25 aps” FOR 500 iS. 


(3) NO PEAKS ANTICIPATED, BO ecg CF ge” Se tclnas * 
(4) FOR SMS WITH BUS: AT 16% 2VOLTS. 6 : 
(5) RECOVERY TIME 25 MS INGNE TYME’CONSTANT =; vas 


Fa + ¢ ets * e » 


All electrical. oder for the payload system, except that | 
required by recoverable payloads, comes from batteries located 7° 
within the Agena (see Section B). . These. batteries, together with an 
inverter, supply unregulated, . pyro, and 400. Hz power to the payload 
interface, which ‘is supplied continuously during prelaunch, launch,. - 


é 
and on- orbit. During the prelaunch Operation, pyro power is re- 


The power ‘consumption, and load characteristics of ‘the pay- 


power distribution subsystem. The design to these parameters 






ion of the various subsystems, either -* 34° 
a minimum of electromagnetic _ . 


ference. - ae ee rw) a. aT oy 
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~The power supplied at, the payload interface is as ) shown: in ig : 

j. “Table M-2. The DC voltage variations are ag a result of perokide 

. formation on initial activation « of vehicular batteries (see Figure M- 5). ¢ 

B The battery connections for unregulated and pyro power are as shown ‘ 

! : in Figure B-19, and the wiring ‘to the interface connector wien id - a” , 
| ; as shown in Figure M-6. i er ae ae a “. 
® . Si, b fae * ver . ~ a” : ee 
f ; M-3.1 Power Distribution ; fe es oe Te 

| Wire sizes and lefigths for the area of siehgainiea Sere 
J _ power ae shown in Figures M-1 and M-6. , Figures M-2 and M- 6° 7 a : - 
ow le show the same information for pyro power distribution. Figure ‘E-3 2 
tr 6 - Ss ¢. 4 
i an Shows’ the complete power distribution eysterm’ for the, ‘fayload: ie” eee oe 

| | | aa nek a ee arr 

ee ... M-4.0 POWER CONSUMPTION ee on 
| _-The following Tabie (M- 3) is an estimate of the power. con- ae ae 

; sumption requirements for the J- 3 subsystems. . a a ar SR 
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ei Table M-3 "Power. Consumption Estimate > 
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1.. MAIN INSTRUMENT DRUM ASSEMBLY | 
2. MAIN INSTRUMENT ACCESS PANEL =. * . - 
3. MAIN. INSTRUMENT 800T ' = 

. 4. MAIN INSTRUMENT TRANSPORT ASSY 
"5. AUXILIARY OPTICS BOOT : 
"6. SWITCH PROGRAMMER. — 7 ~~ 
7. SLOPE PROGRAMMER : . 
8. SLP liek 
9. CLORK 
16, COMMAND BOX 








" (VIEW LOOKING FORWARD INTO INSTRUMENT BARREL) 
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“2.41. AFT POWER 80x: 
12.° AUXILIARY OPTICS. ain VENT 
13. CURRENT MONITOR © 
1%, SKIN TEMPERATURE SENSOR | 
15. AGENA/PL INTERFACE PANEL =i 
-. 16, MAIN -INST. SUPPLY CASSETTE 
97. SC MOUNTING DELTA 
“. 18. CONSTANT TENSION DEVICE 
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20. PHOTOMETER ACCESS PORT 


+ 


- 








« . . - . 
« - 


-  M-T7 


. 
* . , 
oe ‘ . 
s . » * . . 
a § . . * ‘ 
‘ ry . : : 
. ; r F . 2°64 « 
; ‘ ' ’ : - 
a e ‘ oe . *, e 
. . [iad ® 
iat iat, . 3g 
, er a . 7 
7 ry ‘ * i a) : 
* . . . 2 
. ‘ e : : 
‘ * ‘ . ye S * 
. ‘< . » . 














(VIEW LOOKING FORWARD INTO DISIC CONIC) = a 4 

1. DISIC INSTRUMENT ae 

2. DISIC SUPPLY CASSETTE - = 

3. FILM CHUTE Seae 2S 
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5., STELLAR 8007 & a 

6. ° INTERMEDIATE ROLLER ASSEMBLY - a ; 
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- Figure M-4 . DISIC Conic/Instrument Barrel Jaterface : 
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_ N-1.0 "PURPOSE 


oe of available continuous channels. 





a 5! - SECTION N 


TELEMETRY SUBSYSTEM 





The purpose of the telemetry subsystem is to obtain 
operational and performance data for use in evaluation of payload 
vehicle performance, as expressed in real time or, aS expressed 
by a tape recorder. 


N-1,1 | Function, ' i be 

To ‘accomplish the task of furnishing in-flight real time 
and recorded operational, and performance data, the telemetry 
Subsystem must perform the following functions: 

». ae. Collect the telemetry signals from the various 

system telemetry transducers. P 

db. Condition the signals to be compatible with the - 
vehicle telemeter vco (voltage- controlled oscillator) require- 


ments. ; 
“¢.. Provide Scaumibatoke and control for. the commu- 
tation of telemetry data for optimum channel utilization. 
da. Provide excitation voltage to transducers and 
temperature sensors. 
‘ ee Incorporate switching to disable continuous -. 
channel instrument dynamic signals, except devine engineering 
casas or Ato B Transfer operations. 


ad 
i : * Multiplexing ‘of dynamic signals for efficient 


g- Provide programming connectors to allow exible, , 
patching of performance or operational data to various commutator 
Points or pape recorder functions. . oo 7. de 








¢ 





| h. Provic> calibration and Sync voltages for the 
commutated channels to allow accurate reduction of the data. 
; In addition, the telemetry subsystem is required to | 
- perform auxiliary functions such as periosie clock serial time 
interrogate, clock sync pulse stretching, and analog-to- smigital. - @ *< 


converter control for the digital tape recorder subsystem. 


_N-2.0 CHARACTERISTICS ake 


rama” fin Semana PR 


The following tables provide pertinent information, con- 
‘cerning the characteristics of the telemetry subsystem: 7 
NOTE: This manual wilknot consider individual trans - 


ducers and the assignment of specific commutator 


ees 
me Ww FE Ge aw a 


points. Instrumentation schedules issued on a. 


per- ~vehicle basis will contain current assignment | 
of telemetry data to commutato ints con- 


on - 
—. 





ee tinuous channels. ‘et 
Table: Nel, Tt! M System Summary _ | ; : : 
LINC TT/W ON APPLIES POWER TO T/M SYSTEM 
| 2 "DISABLE CONTINUOUS CHANNEL 
a “SERIAL CLOCK INTERROGATE EVERY | 
- 20 SECS, 
$PC: 17 =’ CONTINUOUS CHANNEL ENABLE FOR : 


ENGINEERING PASSES 


KIK-ZORAO 38, KIK-ZORRO 39 - CONTINUOUS CHANNEL ENABLE DURING 
: REAL TIME A TO B TRANSFER SEQUENCE | 


ARM COMMAND - ‘¥. CONTENUOUS CHANNEL ENABLE — 
| * DURING A TO B TRANSFER SEQUENCE 


2. PROVIDES PRIMARY INST. DYNAMIC 
oe | DATA TO AGEMA ANALOG TAPE 
oe . RECORDER | 
CR INST. OPERATE COMMAND APPLIES POWER TO T/M SYSTEM 
SY os _ ss APPLIES POWER TO DIGITAL TAPE. 
RECORDER SYSTEM 


. A/P OATA ENABLE APPLES POWER TO" T/M SYSTEM 
| eae : TEMP. SEMSOR DATA RECORDED ON 
ee TRACK 1 OF AGENA TAPE RECORDER, 
ie _ -OPERATIONAL DATA RING RECORDED 
‘2 : ON TRACK 2 OF AGENA TAPE RECORDER. 
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Table N-2 
SOL SUX CONTINUOUS CHANNELS 





’T/M Instrumentation List 


TERRAIN IOLER, TERRAIN SHUTTER E STELLAR: “IOLER, 


_ bNSIC CUT AND SPLICE. 


2. 
3. 


1. 


OPERAT }ONAL CONTROL 


=O Nie so 


PAN #1 OUTPUT IDLER ROTATION, 99/101 CLUTO+ COMMAND. 


PAN #1 LENS ANGULAR POSITION, CENTER OF met 
COMMAND , PYRO CURRENT MONITOR OURING ASCE 


PAN #2 OUTPUT IDLER ROTATION, 99/101 CLUTCH COMMAND. 


PAN #2 LENS ANGULAR POSITION, CENTER OF FORMAT 
.COMMAND aaa 


CLOCK SERIAL WORD: (TIME SHARED WITH PAN #2 INPUT: 
IOLER). 


TATED CHANNE 7 
TEMPERATURE MEASUREMENTS 
TIME SHARED WITH PAN #1 INPUT IDLER 


O.4 RPS X 60 POINT COMMUTATOR RING B 


_ A, 22 TEMP, SENSORS ON STRUCTURE & SKIN 


B. .16 INSTRUMENT TEMP. SENSORS 

C. .& SRV TEMP. SENSORS 

O. 2 DISIC TEMP. SENSORS. . 
—E. 2 BLAST SHIELD TEMP: SENSORS — 
fF. 1 TEMP. SENSOR ON IMC PROGRAMMER 
G. 1 PMU TEMP, SENSOR 5 


Q.& RPS X 60 POINT COMMUTATOR RING A 


RTC & SPC STATUS MONITORS : 
PAN #1 & #2 CYCLE COUNTER MONITOR 
TERRAIN CYCLE COUNTER . 


eo © we 


Yael GENERATOR POSITION 

FMC FUNCTION QUT PUT 

ECCENTRICITY PROGRAM OPERATE DELAY 
STELLAR & TERRAIN TAKE-UP DIAMETER 
PAN #16 PAN #2 TAKE-UP OIAMETER 


REDUNDANT OPERATIONAL CONTROL = ale. 
5.0 RPS X 60 POINT COMMUTATOR RING A 


DIAGNOSTIC MEASUREMENTS =—s & 


5.0 RPS x 60 POINT COMMUTATOR RING B 


_ WATER SEALS 
METERING MONITORS ry 
"SRV RECOVERY BATTERY. MONITOR 
- PLATEN POSITIONS i 
- SRV SEPARATIONS + 
CURRENT MONITORS © 
VOLTAGE MONITORS 
FAIRING SEPARATIONS 
PAN n AND PAN a FILM CHANGE DETECTOR | 


—LOMMOODy 





DOOR SEPARATIONS : ; 


‘we 


N-3.0. DESCRIPTION - eo | , 3 


| tends to vary inversely with frequency, it is common practice to 





=? | Mechariigal Summary, 


P _ Stz&: Fw T/M BOX 8X 8X4 INCHES ‘ re 
AFT T/M BOX 18 xX 9 xX 9 INCHES : 
LOCATON: FwQ 1/4 BOX FAIRING og 


AFT T/M eox FORWARD: END OF INST. BARREL 


’ 
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The J- 3 ain telemetry interface with the ngenawenicle 
“consists of eight ‘chaaiels of. primary telemetry data on Link I, two 
channels of telemetry data on Link I, and two channels of analog 
sa record capacity (See Section B). 
: Link [| consists of a crystal- -controlled, 2 watt VHF FM 
_ transmitter with carrier modulated by a composite FM:-signal. The 
composite FM signal is derived from subcarriers, each of which is 
a standard IRIG voltage - -controlled oscillator (VCO). The vco out - 


puts are summed and amplified by a modulation amplifier, atfd the 


, “result is the modulation. bus composite Signal. Modulating the FM mae 


a4 


transmitter carrier with the FM composite signal results inan * = 
FM/FM frequency division&temetry signal. The VCO's require a 
0 to 3 volt ane signal for’ which the carrier is coceetee by + 7.5 . 
percent from the center frequency. ms : . 

A+ 2..5 volt input signal maintains ‘the VCO at its center . 
frequency. Therefore, it is necessary for the payload telemetry 
/subsystem to condition all transducer signals to comply with the * 
0 to 5. volt VCO input-~requirement to result in a 0 to 106 percert 


bandwith deviation of the subcarrier channels. Because of signal-. 


° 
< 
' . 
. ee 
ee . 
> . 
* . 
: * 


- to-noise ratio considerations, it is desirable to maintain a modulation 


tf 


Ff 
ar "¢ . . . < 
7 oe me ae 
a oat oa «(Oe 


index of 5 for’ each subcarrier channel. As the modulation index - 


boost or pre- emphasize the higher frequency channels. -Pre- -emphasis 
_ is accomplished in the Agena FM/FM telemetry systems by adjusting _ 


Do of the individual VCO's whereby channels 14 and:15 are set - . 
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to twice the average values of 1 through 13, and channéls 16, 17, - : 
and 18 are three times the values of 1 through 1 The Link I 

T/M ON signal is generated by the vehicle to indicate that: e Link. I 
Telemeter is operating. This signal is + oe volts. ied ba d vonage: 


continuous during vehicle acquisition. ‘ :* 


Link II is also an FM/EM ielemeiee ‘sinila® in all 
important respects to Link I, and will not. be discussed separately. 


The A gena analog tape recorder is a two- channel recorder 


using FM recording techniques in order to record very low-frequency 


signals. The tape recorder modulator electronics requires the same 
0 to 5 volt input signals as the-Link L and IT VCO's. ” Because of tape - 


Speed and carrier frequency limitations, ‘the maximum square wave 


frequency that can be recorded is less than 30 Pps. rhe A/P Data = 


_ Enable signal is generated by the vehicle each time Joad functions 


are to be tape récorded. This signal is a continuous + 24 volts is 
unregulated voltage during the tape recording of A/P data. 3 
The data which must be jelemetered ci can be grouped ig the 
following major categories | 
a. a deta 7 
\ ° b. ° Command and equipment status monitors $3 
c. #unctiona! perforthance daia ROR ORE. = 
Pe Temperature data. 


In general, command and equipment status eroniter: signals consist 


of discrete levels (up to a maximum of ten), while functional perfor - 4 ‘\. | 

mance (diagnostic) and temperature data consist of variable analog, - +. 

Sen: The ciacacteriatics of the major. categories are as follows: - <a : 
NOTE:’ See Appendix EE for Telemetry Link Channel and .. 


Gonmiutaice Assignments, “Also see "Section Va. 


N-3.1 d instrument Dynamic Data : 
abe’ Angular Position, Center of Format Command data 


» “sa 
ae ’ . 8 aa 








requires contimuqus: channels, and is the result of multiplexing the 
Lens Assembly Rotation monitdr with the Center of Format command. 
v The Lens. Assertbly Rotation m nitor consists of a continuously” 
rotating 5K ohm potentiometer having an electrical angle of not less . 
than 350 degrees. The Center of Format command is an uncon- 
| ditioned,. +. 24 volts unregulated pulse. The No. 1 and No. 2 CR 
instruments each generate independent Lens Assembly Rotation 
Signals and Center of Format commands. : = 
Output Idler, 99/£01 Clutch Command data requires con- 
tinuous channels, and is the result of multiplexing tpBOutput Film 
_Idler Monitor with the 99/101 Clutch Commend. The Output Film 
‘Idler monitor consists of x continuously rotating 5K ohm potentiometer 
having an electrical arigle of net less than 350 degrees. The 99/1 101 
Clutch Command is an uncénditioned, +. 24 von unregulated pulse. 
The No. 1 and No. 2.CR instruments each generate i ea output 
film idler signals and 99/101 Clutch Cemmands. ae ee - 
Input Idler ta requires continuous channels, and is 


+ 


enabled during instrument operation engineering pagses with SPC. 17 
or either DISIG or CR.A toB Trarisfer operating. The Input Idler. = 
7 monitor consists of a continuously rotating 5K. ohm potentiometer ies 
| having an electrical angle of not less than 350 degrees. The No. 1 
ak Apt Idler time shares a continuous ‘channel with the Temperature 
Sensor commutator I ring. B.. The No. 2 Input Idler time shares a: 
continuous channél with the clock serial time word. 
Terrain Idler, Terrain Shutter, ‘and Stellar Idler ‘data ; | 
require a continyous channel, and are the result of multiplexing the Z < 
a Terrain Idler mohitor and the St r Idler monitor with the Terrain 
Shutter command. The Terra : 
segment commutator rotating -5 revolutions. for gaich*metered frame, 
. The’ segments subtend "angles of 60, 90, ant 120 degrees, respectively, 
_ amd the gape t subtend angleslof 30 degrees. The! Stellar Idler monitor - 


oe, eee 
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Idler monitor consists of a: three- . 
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i N- 3.2 ‘Command “and Eguipmient Status Monitors . = ‘ 


3 





rotates 0.5 revolutions per metered frame. The Terrain Shutter - 


command is a + .24 volts unregulated pulse with a minimum duration 


of 150 milliseconds. Me 


Miscellaneous dynamic data are generated by both the CR 
instruments and DISIC. These data consist of continuously rotating 
oi ohm_ potentiometer monitors such as Input Metering Rollers, — 
Framing Rollers, and Intermediate Reliers. Urnconditioned + 24 volts 


. unregulated pulses such as HO Shutter Command, HO Platen Command, 


Terrain and Stellar Capping Commands, and Terrain and Stellar. 
Clutch Commands are also available. These miscellaneous dynamic 


; functions are not monitored continuously, but are assigned to 


oe. commutator points on the 5 RPS Diagnostic Commutator (Ring B 


Comm. II). 


_ Command and ‘equipment status monitors are assigned to ° 
the ewousperational commutator rings. The Link I Operational _ 
commutator is ring A‘of the 0.4 RPS commutator (Comm. JD. The 


redundant operational commutator is ring A of the 5 RPS commutator. | 


° 


4 
(Conim. II). - _— : é a. 


:. “¢ Cozhmana ‘status monitors are always conditioned so that 


‘the si als are in even 1 volt steps from 1 to 5 VDC for a maximum 


of five levels on any commutator point. If a command monitor 


- requires ore than five levels, _ two commutator points are used ea 


gach with 1 volt sjeps to ‘obtain a two-digit quinary. count. (S x 5 code), 
| ‘Status ‘monitors other than. ‘command use 1 volt steps at the _ 


0.5,°1.5, 2.5, ‘3. 4, and 4.5 VDC levels to abicris ambiguity with | 


7 the command statua monitors. 


"Cycle counters do not adhere to the 1 volt step requirement. 


: The two CR cycle counters and the DISIC Terrain cycle counter use 


2 ra 
- . 
~, -, . . = - 
a « 5 . 

al + : P 
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0.5 volt steps oa 5 to 5 VDC, for a total of ten levels per 
commutator point, to obtain a four-digit decimal eine: 

| Status data generated by the various subsystems, except 
for the Command subsystem, are generally unconditioned, and the 
feleimetry: subsystem provides the signal conditioning networks. 
Resistors used to condition discfete level status data have a 
tolerance .of + 1.0 percent. - 
N-3.3  Furictional Performance Diagnosti 7 Data 

Functional performance or diagnostic’ data are assigned to 
the 5 RPS commutator 0, ring B for transmission over. Link II" 
only. ms | 

Performance data generated by the various subsystems 
are generally unconditioned transducer outputs, and the telemetry 
subsystem provides’ the signal conditioning or divider networks. 
Resistors. used to condition analog signals have a tolerance of 
eae percent: and a dissipation rating of 1/8 watt or greater. The 
temperature coefficient of resistance of the analog conditioning 
resistors is 100 PPM per degree centigrade or acne 
N- 3.4 Temperature Data 

"Temperature data are assigned to the 0. 4 RPS commutator 
I ring B for transmission over Link 1 and for recording on Agena 
analog tape recorders. 

Temperature sensors used in the J- 3 system have a nominal 
‘resistance of 2000: ‘ohms + 2 percent at 70° F, and the coefficient of 
resistance is such that a ‘260° F change in temperature will result 
ina 90+ 2 percent change in resistance. . ; 

The temperature. : sensors have an appreciable self-heating 
effect when ‘the sensors dissipate more than 20 milliwatts of power. 

. In order'to preclude self-heating and the resulting errors in the. 
calibration of the temperature sensors, the power dissipation of the: 
devices are es This is accomplished by using a we -voltage. 
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. result, in temperature ranges as follows: 


N-3.6 Syne Pulsg Stretcher 





" (+ § volt) sensor’ excitation and a iignsthpak impedance differential 


amplifier to amplify the signal. The differential amplifier has a 
gain of 11, and is referenced to + 2.5 volts corresponding to 50 
percent bandwidth of the telemetry channel. 


The temperature sensor divider resistors are selected to 


(-30 to 250° orbit 


a. Fairing and DISICONIC ' 
a (- 0 to 500° ascent 


b: Skin | -30 to 250°F 
.c. DISIC, Stops Programmer, oe i . 
SRV Internal | : *  20to 120°F 
CR Instruments | 0 to 100° F . 
DRCG, PMU” 0 to 200°F 
f. Retro 715 to 1358°F 


The fairing: and CONIC require different ranges: during 
ascent and orbit modes. ° The: Orbit Mode Signal, which is generated 


" by the vehicle at the end of powered flight. is used to command the 


necessary range switching. E aes ? 


N- -3.5 Digital Tape Recorder Functions 2 


Digital tape récorders are located in each SRV, with the — 


capability of recording on-orbit data during CR instrument operation. 


An analog to digital multiplexer and electronic commutator, which 


_ are required as part of the tape recorder subsystem, are physically - 


located in the aft. telemetry box (details are discussed in Section P, 


the Digital Instrumentation Subsystem). 


During instrument operation, the DRCG generates Sync © 


pulses which are ‘synchronized with the Parallel Time Interrogates 


from the CR instrument, and which occur at the time ‘indicated by 


. the Time Word. These ‘Sync pulses ‘are used by the digital tape 


recorder subsystem to enable anterpoletion between recorded data 








bd’ J 


tae 





and DRCG time. - The Sync pulses are each approximately 60 
micreseconds in duration. The duration of the Sync pulses is 
increased by pulse Stretchers in the Aft T/M J-Box. The No. ! 
Sync Pulse is stretched to 350 microseconds and the No. 2 Sync 
pulse is stretched to 650 microseconds. The outputs of the pulse | 
stretchers are supplied to the tape recorder subsystem. 
N-3.7 _ Serial Time Data 

The Serial Time Word is also carried ona Link I continuous 
channel. ‘Whenever the Link I T/M ON signal is présent and the | 
instrument. dynamic channels are not enabled, the DREG is interro- 


gated once every 20 seconds by a relaxation oscillator, and the. 


serial time word is transmitted via channel 18 on l.ink I. During 


instrument operation, the DRCG is interrogated by the A to D 


Multiplexer, and the Serial Time Word is transmitted via Channel 18 


‘Link I and also used for digital tape recording. 


N-3.8 "Continuous Channel Enable 

During telemetry acquisitions it is not desirable to transmit 
instrument dynamic data except for engineering passes or Ato B 
Transfer. Therefore, switching is‘arranged so that ‘the Link I T/M 
ON signal only results’ a the following telemetry transmission on 
Link I: | : | 

a. "Temperature measurements Comin. i Ring B 

a : .b,. Operational measurements oa. L, Ring A 
c. Serial Time Word 


If SPC 17 is received and the instruments are operating and 


Link ti is ON, then the following data will be transmitted ‘via Link I: 


a. Terrain Idler, Terrain Shutter, and Stellar Idler 
'b. CR 1 Output Idler, 99/101 Clutch Command _ 


c. CR 1 Lens Angular Position, Center of Format Command 


“d. CR 2 2 Outpt Idler, 99/101 Clutch Command 
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e.* CR 2 Lens Angular Position, Center of Format 


f.. 
g- 


h. 
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- CR 1 Input Idler 
CR 2 Input, idier 


Operational Nicceuremen nts Comm. 


During ‘Ato B Transfer, either early or normal, the: 


command subsystem generates a Dynamic T/M Enable signal, 
signal is generated from KIK-ZORRO 38, KIK- - ZORRO 39, eae: : 
and laSts approximately 35 seconds in order to observe instrument 

dynamics Guring | the transfér: process. 


Ls ink I is the same ‘as ‘Shown. above-for the SPC 17 continuous - -channel 


The data transmitted via 


‘Two Link I continuous channels are time- shared. and the 


data switching is. accomplished by the continuous channel enable, 
: either SPC 17 or A.to B Transfer. 
-Commutator | ie ring 'B,: shares channel. with CR 1 Input Idler. 
. Serial Time Word shares a channe} with "CR : fnput Idler. 


Temperature Measurement 


~ Agena Analog Tape’ Recorder, 


The Agena provides an A/P Data Enable signal tu the 


payload whenever payload data are to be recorded on the Agenu tape 


primary instrument dynamic monitors are recorded on both tfacks . 
. of the Agena tape recorder. 
Ato B transfer with. the Arm. signal is generally sccomplished wh where, 
telemetry readout with Link t and ‘Link Wl is not possible. me 
the temperature sensor data on the 0. 4 pps: commutator is @ 
recorded on Track 1 of the Agena tape recorder. 


this is to obtain temperature data of the system over unacquired 


‘During A to B Transfer with the ARM ‘command, 


Tape recording is required bedaus«: 


’ The purpose of 











"N-3.10 Accelerometer Measurement 

For CR-1 through CR-4, accelerometer instrumentation 
has been” provided primarily to measure ascent acceleration levels 
on the structure and the CR instrument. Data are read out on 
‘eight channels of the ee Link IV T/M System. The control 
circuit for this instrumentation is performed in the Agena. 


N-4.0 | REFERENCE DOCUMENTS 
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SECTION O 


. DIGITAL. INSTRUMENTATION SUBSYSTEM - 
nw ’ 
i? 


O-1.0 ¢ PURPOSE 


"The purpose of the digital instrunientation Subsystem is to 
pr ovide a means for recording payiest system data in digital form 


suitable for rapid und automatic data processing. 


O-2.0- _ CHARACTERBTICS 


Q-2.10 Data Recording | ; . % ‘ oS ae 


| The digital instrumentation Subs ystt- m will be used on at 
least the. first four J-3 Systems for. monitoring the following data: 

. ‘The ‘Serial time word from. Une “DRC G clock will: be: 
mieaiieed during all instrument ope ristions. This clock information 


will be used to time correlate al] recorded Mata. 


-b. ‘The time: sat which the six roll, pitch, und yaw, thrust 


monitor pulses. occur. These represent the aitervals during which | 


std. the: Agena guidance subsystem gas valves ure correcting “e “attitude : 


of the satellite, | ; | : . _ Ht 


"e. Parallel time word sync pulses ¢ orresponding to the - 


‘start of boté instrument #1 ‘and énstrument #2. parallel time word | 


” 


readouts.. 
d. 120 payload. sydtem status function monitors. 
O-2.2. Input D Data Capability . te, ae 
. The digital instrumentation subsystem provides. a broad: 
and flexible data interface which is suitable for accumulating data 


at various sampling rates. The followi ing is a brief iia eoduction to 


the principle data interfaces associated with the digital instrumenta- .- 














a,’ Digital duta can be recorded on two channels at the 
taupe recotder data input interface. The maxiniut digital dat. 


} ; 
rute on each channel is 10,000 bits per second for uwonretucn: to 
& 


zero (NRZ) data. ° , mw 
‘b. Sixteen fhalog data channels ure available at the: 

Pulse Code Modulation (CM) unit data input interface. Bach of 

these sixteen analog ‘input chainels is sampled aut the rate of 45 3 


times per second. ° ‘ 


o 


c. 120 analog input chanie: Is ure available at the 
elec tronic commutator data input inte rrfuce. Euch of the 120 
analog input channels. is Sampled at a rate of approximately once 


‘per second, - ~. 


0Q-2037 x Data Processing of Recorded Duta | - 





The digita) form of the data recorded by the tupe Trecocie rs ; 


is highly’ suitable for aulomatic dati processing techniques, An : 
Acrospace Ground Meuipment (AGE ) dita protessing system will la- 
used to time- correlate und to IBM+< format the uta tata Pa RIM: tic 
tupes which are compatible with 113M 2400- type lupe rece orders: 
This AGE has been piven the: wcronyin of ADALLS, whit ho means 
Automated Digital and Analog Vrecessing Systeni: 

Compiter software programs will be used to ongunize 


und to accomplish further processing of the data us required by 
. * . . * . 









the customer, or for test or postflight dutu analysis purposes 

)-2:4 ‘Location: 
The first four \J-3 systems have u tape recorder irethe: A 
5 V and another in the B BRV. A tneunting tray is provided in the: 
SRW on the -Y axis ut uw station line approximately: equal td the uxts 


of the main spools. 
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O-2.5 Parameters : : 
The physical und operational characteristics of the 
Digital Instrumentation Subsystem are summurized an Table 3 


Table O-1 _ Characteristics of Principle Asse rmblies Used fn 
The Digital Instrumentaqon Subs ysten 


- CHACACTERISTIC , DIGITAL TAPE - ELECTRONIC +L CODE 
: OF RECORDER: . CoM TaATOM. MODULATOR 
--° SNIT "NAT 7 Mt WNIT 
wEICHT LFSS Tran LESS Tran, LSS Teen 
. . 5.5 5 les, &O OUNCES . = 50 OUNCES. 
SIZE 6X5 x5 tn, eS Se Pick ee A © Se 6 } : 
. 1%, a t * 
DESIGN CONTROL ie OS : : ° . 
SPECIFICATION ¢ -13-6-G28C " 13+6-9528 a. 3-6-0510 _ 
bs NUMBER : . 
ENVELOPE: : : as : . 
CONT RUL T33-SAN4E _ 133-5 0166 133-5115B J 
DRAWING Ra a = 5,4 
OPERATING — LESS Tran  -—s- LESS THAN aa LESS THAN ; 
POWER KEQUIRED 6 WATTS + $5.0 WATTS 5.5 WATTS © P 
NUMBER OF INPUT a nr eS 
"DATA CHANNELS Tw (2) : . VO 7 16 
TYPE OF INPUT DIGITAL. NRZ «© «-OT9.5 VOLT - ohre § vour 
OATA CHANNELS : DATA _ ANALOG SIGNALS ANALOG 5 UNALS 
NUMBER OF OUTPUT | | , ee ° 
2 DATA CHANNELS Two2)) Two (2) one “ay 
TYPE OF OUTPUT  ° —s- DIGITAL NRZ COmMUT ATED “ULSE COUE 
NATA CHANNELS DATA o 0,10 5 vOut MOOULATEO (OH) *. 
. . ANALOG SiI°NALS ~QIGITAL DATA 
8 » SEM NRZ FORMAT ; 
INPUT MATA CHANNEL GREATER THAN | CREATER THAN GREATER THAN 
-INPEDANCE TOOK = =| FOUR MEGOHMS FOUR ME GOrimt, 
OUTPUT DATA” >) CULESS THAN LESS THAR LESS THAN * : 
CHANNEL i 1660 Ores 100 OHMS 100 OHMS came 8 
IMPEDANCE : 
« : ; : ; me ; : 
4 e 
*  0-4.0 . DESCRIPTION ©. " 
“. . The purpose of this section is to descrite the digital 


instrumentation subsystem and: principle cornponents: within this. — 
—_ 


subsystem. ot 


s 





i pias nae tilde sea poate a 
2 tepid cag Pollet to hie i 
He raiscmanelpineglecnae Oke eter - 
tes atlas aera seb egar oak 


a Seater . 
. ae eo ee a ee > i ©: . 


sete te: aMnraeegeveter atte dee raf soy 


ute ‘ Sis Gag, tremcgiie’ Higsauas Be ¥ 
VAR cevcoeepata MOS ANG ‘" f geite 3 asus a 
Ga t be ais. 4 teat Cedi os ile: id Loe CPT 


4 Bi cae Sieg eT aN Se 


ma 


eee por ADS nae if c. hs fer matty i tha : EST Peace cS 


‘ god ert eatin er weaceneid! t ‘, ¥ Ergon q Pie t. ve 
Aarts fied Pas 


poeta mic SWidthrieetGcen ROT et Qin teste Tresate le dys 
ee Cid a Senet wor ae Tet 1 NCEE ANS 
renner idted OY. thests DER ai. cance beves 
| Fy Sr fate eget AG: Matyas “Lite. TO Chae 
3 a ets pine: Ney Poatgiate Sfeepee dire 
Ponte ater as Lorn Ode, 8. 

fbi pafera Et & pte count yeh 
eter fie dipuleneerite type dba 


‘fi 


of cama vey Pe da rave Becta 


t, 


x 


OHS Let RE SGT Cae a, 


” 


a peti 
es: theta meee Ve CAnease. ry rae Fer Bt Cero ae ews WEPZ) “athe 


rN 


Ae oR i 
= Pategcewaes ag, € tf. oe [slo > ter . aCe Gre LIL vogtharts ook, 


illite co dof. reine beta White 445° : phite bite Lt le geet rf ge tu ti 
The + se ioc On EU rc gee {abies 4 ye at pictae Gade” b3j0 gir § feo > Vofae be 


- 


et Seen 








SP 





tot et te 





q oe 
] LA m . - 
7 ‘4 Mcgee ts : ~ oe he J ye cae ne See 
J, ; a 5 ore Dame Angels seaalaliettiel a alate nadieseeeeae -: 
iM ip) MEP E j 
i a ©; Nee setarnorys de enedy 








a he 
ia 
Ter 


- 4 


“on my 
\ 


1 


gt 
On 


, 
bitin cae ey 





ae te 

. ot Ore, peer a: 4 f Me 

_ eed an ee 

ans aly neni | | aaa pea Test eae ne ot 
ww ‘omens | 


Cdagdedéjtaneelian (PO | Tbr 


neltst: init: adate-an | ie ree ee _ 


Ce ot eee auth Fs it 
4! 
—e 
4- 
3 
att 
« 


ee eee ee 










b ie ms eral A eRe 1.2 Oo a eval ate ET ap es [pees 
“aes ee annette i te | ee A Bese | i weg karina 4 ero a \ 
| : See ate eran sit te Same i a 



















eraie ee = nts oy Vaal: 
eer y _ at ee | 
lyr? 


fase 














ee 
rr 
' 
f 








“want 














bd 


at discrete points irf time, in conjunction with the digital, nature of 


; ‘thie subsystem, provides the basis for time-currelation of all 
recorded data. The time- correlation, IBM formatting, and data 
indexing of both Digital Data #1 and Digital Data #2 are accomplished 

®by means of an Automated Digital. and Analog Processing Systen 
(ADA PS), which is the | aerospace ground equipment associated with 
-the tape recording subsystem. This AGE unit.is defined in the 
ADAPS design Sontrol specificatio 


s 





The PCM unit has 16 analog input channels. Kuch of . 


(16. channels is ‘sampled and converted into a, digital word cat thee 






$. 
rate o times per second. Twelve of these 16 channels contain 


_ Six gas~jet monitors which are each supplied as inputs: to two of the. 


approximately 21 ‘milliseconds long. The frequency of these pulses 

is determined by the times during » ich the roll,” pite h, and yaw 

‘ thrusters in the Agena are emitting gas. During stable instrume nt 

: operations, the pulses will occur about onge every 10 seconds: but 
they will occur at a higher rate during inetrament start- -up opera- 
tions. See section B. . 

* The serial time word is supplied to ehaivets J and 2 of © 
the PCM unit, upon réquest by a time word request pulse generated 
by the PCM, unit, Two poles: of glectuonicsll commutated data are’ 
being supplied to the femaining two-PCM unit input channels. 

Each: -of ‘the two electronic commutator output channels 
consists of.a commutated wave train containing 60 distinct analog. 

| . inputs, and ‘the anal output data’ rate to the PCM unit ag 55. 5 
samples per Pa, electronically: -commutated data are. . 
_ Synchronized y with the RCM unit, as the electronic commutator, 
" clock sync signal is supplied by the PCM unit. atid the electronic ‘s 


commutator supplies a commutator fame sync sane to the. PCM 


st 


- PCM channels. The gas jet’ “monitors contain pulses which are each. ot 
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7 two tape recorders, 





unit, The ‘cornmutator frame sync pulse marks the ‘sampling of 
channel 60. on the commutator, and the PCM unit frame syne word 
gets complemented every 60 PCM data frames by means of the 
commutator frame sync pulse. Therefore, the frame at which the 
PCM unit samples channel 60 of the electronic commutator outputs 
is encoded in the Digital Data #1 Oupput from the PCM unit, 


O-3. aa Digital Instrumentation Subsystem Powe Power “nd Command 
i On Orbit Interface 


‘The block diagram in Figure O-1 _ tiie power, 
-command, and checkout interface for the Digital Instrumentation 
Subsystem. : During orbital operation ; the subsystem is function- 
ing during the Instrument Operate mféde. In order to operate the’ 


subsystem, vareguidted power is supplied to the pCM unit, to the 


- electronic commutator, to the one-shot networks. and.tOo one of the - 


‘The: A to B switchover somniaedl is used to actuate relay 
K10, ‘and this switches the record power and command line (which is 
routed to the A recorder during initial phases of a Bussion). over 40 


. the B recorder during the last half of a mission. 


o- 3. - . Digital Instrumentation Subsystem, Ground Chec! Checkout Ir Inter - 
face. | 


ene ein ground test Rdaie the subsystem ” 
be operated by means of ‘the Instrument Operate Command. In- 
addition to the Normal Operate mode, A/P Command #3 (Pad Check- : 
out Command) can. be used to operate ihe subsystem, and this 
, - command enables both recorders td operate simultaneously: The — 
TIM and Beacon On commands ‘associated with each Spe recorder 


provide, two separate and independent’ playback pommands for check- 


| out purposes. ° "During playback, A/P umbilical monitor #6 verifies z 


tape recorder, operation by means of a DC level obtained from an RC 
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(resistor- capacitor) network. During ground testing, the eee M 





(pulse - amplitude modulation) outputs from the clectrunic conimutator 5 


are’ ‘monitored at ahs system test console. Vhe bigital Duta #l ut- 








put and the digital clock sync vutput car alsu be’ monitored fat the 


system test. console during gr ound testing: 


Q-3. 4 Electronic Commutator - a © = ee es 
"* The characteristics applicable tu the electronic cummutator | 

unit are shown in Figure O- 2. The*input impedance for each. of the 

120 electronic input channels is greater than four (4). megohms.. 
There are two commutated output signals from the electronic “ 

. commutator unit, and there are 60 input channels associated with 
each of the two output channels. The output impedance for each of 
the two data output channels is. less than 1000 ohms. | 

‘ . The electronic commutated unit is functiunally casinaln 

to the two-hing | mechanical commutators whic hear ¢ also Deine used 

on the J-3 Program., The’ electronic. commutator unit has no moving: - 
, parts, and the sampling rate is controlled: by the Hock pulses fron, ; 
_the PCM unit. ‘The electronic commutator unit has the capability. ° 

_ . of being sampled at rates UP to many ‘thousands of samples per” 

second, down to as slow a rate as desirtd. The unit can ‘operate 


from an external clock source or by! means of the internal clock 


| source contained within the unit. 


. 


O-3.5 . Pulse Code Modulation (PCM) ‘Unit 


The characteristics applicable to the PCM unit are shown 


ae 


in n Figure O- 3. The input impedance for each: of the sixteen PCM 
unit. input channets ‘is greater than.four megohms. | Each of the . 
sixteen input ‘channels accepts analog data in the: voltage range from 
0 to 5 volts, and the unit multiplexes and accomplishes analog- -to- 


digital conversion on the. input dats. ‘The output data rr m ne PC M: 
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unit consist of a single channe) of seriul igi Vrehon- € vuale 

Modulated data. > See ie 
a 
Each serial digital data fratne « cinta tite diate eu ly int 


data words ada two 10- hit Burker one words. Tbe I matkerr code 


. ; words are used for PCM unit eaiiie Syne purpouste, snd these surdes. 


consist of the following bit pattern, 
a. First Barker Code Ww. ord. 
b. Second tarker Code Word: 


LllM00O}u0) i oe 
Oootd ane if) 
It should he noted that the second Barker conde werd sf 


the complement of the first. Barks rr COG word: This frame Syne 


s 
= 


pat ern permits the ADAPS system to properly proce 38 and corre: 
late the PCM output data. In addition to the frame syuc.puern, 
% bee h. In Use ce 


each of the 10-bit words begins with u digital one, ° 
eee and the tenth. bit-is. ith oid pat ity bit. le 


for word sync pur 
tenth ‘bit will assume & rither a digital One Or ia 1b digitial tt: ro within uti’ 


given 10- bit word, as 5 required to SCM: :VEe coded pe By for the 10-bit 


e e 
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ord. 4 . i 
S — ‘When the electronic commutator peaches point uutiber 60, 


jt sends a No. 18 commutator frame ayn. pulse te thee: PC WW unit. “bhe 


. 


PCM unit reverses the order. of tHe BK arker-C mies Words for Po eae 


of: data every. sixty PCM unit data frames, during the fraine invwhiet 
- the PCM unit. received a commutator frame sync pulse. 
: The PCM unit also.supplies -a Time Word Request Output 
Sigfhal. Mehich | is used to provide a serial time word inte: rrogate pulse 
| to the DRCG (clock) unit. The interrogate pulse slways | occurs ° 
- coincident ‘with the interval during which data arc being 5 ropes on 


. -Channel 1 of the PCM ghit. The: method. which is ‘used to ac quire 
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' * serial time words provides precise time _ cortelation ‘of all- dat la. 


stipplied to. the PCM unit. 
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Digital Tape R¢corder. The PCM unit alse supplies a 10 #Ifz 


daca 
oo ae + 6 ere 


'Squure Wave to the Digital Tape Ke cuptior feas* date dye pur Ports 
The signal autput impedance of the PCM unit in less than 100 ohine 
enen supplying load currents of less Mian 2 250 macroutnpe. ° 


r eee ‘Twelve of the CM unit input Ghunnedis arG used le taaeataiton os 
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Agena gus thruster firings. The tirne: occurrence of the gas firings 


cun be used to carrelute vehic Te rule changes -hkuch read, piteh, 


or. yaw jas firing should result ins farir ly cepa: atable hse We rates 


This Ghange in rate inforination can therefore te used ln Lnprove ofont 


une estimated attitude ; Lor tine jntervals betwise. ut Disc Taree “% 
The PEM, unit. provides an extetisive ae gather as and 


format capability to the 3-3 systems on AIC fh at is instw lle di. NT ape 


Fifteen: of the sixteen EAL. ‘anit input channels” re ould la? used tu? 
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accept commutated ‘input, signals. This would roan ‘that 200 itavens, 
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ge : points: ‘coutd he sample: a within the: V3 Systirn: und al of these: eHia tis 
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te G ould-then be provided on pine signtl, ling along ‘with, c din k syne 


ae ve ‘putes é and signal returns ty either wr * Uragsinitter, = biota tape 
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A re eorder, or the ADA PS" system 
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: 0-4. 6 bigitar Tape Recorder” ee. ee ba or as 7 7 
+e, ¢ | The. characteristics Applic atte to the: rite Pape | 
{Re eneder unit are shown in Figure: )-4. The: input impedance & fon 
Oe p cath of the: two input channels on the tape rec order unit is ure: ater 
: - than 100 K, The unit has’ both a record and playbac k capability. us 
ea 7 : The playback capability is not presently being used to play back eee Mohd 
| ‘data. while. the unit _is ; physically installed | in tre, A- 4 syste re. The: 
playing. back of data from, the. necofder. is ace -omplishied nt the: 


tape recorder is | located ina eas entry. bucket. which has been’ 


removed from one of the J- 3 systerns.. The tape: ‘cecuper is 
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connected to the ADAPS system during the playing back of data, 


‘and the data. are processed and i formatied conte: IBM - t rompatible se 
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plies K ratio is the Tl Lore: 1 ted. 


The ADA PS hardware: gi:necates processed output dats on [iM 
; Sara Ss | | e. 
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Se ea TEA G, bea peers. a ? 
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‘tape during the tirne in which. it istbeing layed back from the 





Digital Taupe Recorder. 


. The duta supplied te one’ of the two tape ree me r put 
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ppaelS, which has been designated us the: [sigital Vata or Chastapeed , 
consist of the PCM unit ‘output: data, ‘The duta we are Contammed - 
on the ather ii at rec torde :r channel, which is designated as thee: 
(igital Duta. We c hanne!, pecatdae Higde-t oupled initjiul ee twe 
pulse strete he cr. circ suits described in baad Veal ia Cd- 4. - Bisnis. 


" Each tape recorder has us capability of storing up te 
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268, 000, nofbits of of digital data. Each unit can re cord dita for iu 


total tirme: period of ut least four hour's Hats are playa a back fromm ¢- 


thie unit at the Same rate al whic hothery wre recorded, Re thee: records 


O-4.0, AUTOMATED DIGITAL, AND ANALOG PROCESHING || 
SYSTEM (ADAPS) DESC RE TION | ; 
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O-4.3 Additivnai Capabilities of the ADAVS Hardware: . Ye 
ra icles i ys A i f . 
In addition to the: above characteristics of the ADARS — 7 oe 
. igudwaee: the ADAPS syste: m can usa be operated in a Duta Carm- 


pression mode. When the syStern is operated tn the: Duta Com- 
pre: Bion mode, une amount of dati which is formatted on the 1M et 
rz oripatilgle inagnetic ta pars which are generate ‘by the ADAVS - ge 
hardwure is yreatly” reduced, he data compression iS ace on = a 
‘plishell iin the following manner: F . . SoG Pe oe / 
()0lUua.) Bach new voltages ferver} value of any of. the variphies: is 
Compared with the pre vieus voltage level value: of the SH ine variable «Ee rs 
which was. formatted on. Ube: [iM compatible city ta pets: 

-b. ony tine the vejtape levels are hee satiae for any , 
variable, ne. new ats is foprmatte 4 for thizat variable ° [Ang time the ne ot 
votives i lever rae Rare not the saa rie bs new data” are formatted or oe /: | 

me: BF hae ogee “The econivpre ‘SSiOn iS ‘aecompbished for up t, 900 | ba aoe 

veer iAtdess, if the: “ADAPS system is pre '- ssing PC M ieagout data whic h | . 

ses panies that on any fifteen inspout ‘ Ai aid ter thee POM unit 

in thee present J 3 use, of the: Hrigital fastes une satations | Sabo 3 pohers “rn, 

tlere fe smiclig omenutatedd dete are Suppliced ty onby twee of the POM . 

taneit: dropout Channels. ‘The data. ompression Characteristie s will 

greatly | eine + the: leroyth: of coagee-tie tape abiie. bi cwill bere: pe nerated | “3 . aoe 
bey a ABA MS hardware dur Tay 4 any give n wpplication jt shemleh to ; 

etsvataL. Fhe data ¢ crnpressinn car ae teristic car bese used, jie a 


Nee gee), 4S desired: by the ADAES System ‘Test ¢ onteatier ‘3 Rigas, 
z ; 


4.4 : (He ak Titi Ana lng Output - apability | | 
. “The ABAIS hardware has tan prine. ipa types wf Hea} 
Tine Novaing Cut put f apability, whic by ape eae ! iherd, as follens 
2. While te ADA SS hike haar iS pre essing Hata, the 


“yiMage ass Piater with each of re Sizteen bf M. anit data channels 
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is available as an analog output voltage which is suitable for 


a 
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oscillographic- type recordings. : _ 


db. Any" one of the up to 900 variables which are pussible 
<ehen using the ADAPS hardware can be selected for display @ the 
form. of an analog dutput voltage which is suitable for oscillographic- 


type recording. —_. 








$ 


a " ° : 


| Ge. 
PH l.o | / PURPOSE ; on : . 
The purpose of the pyro-subsystem is to provide a con- _ = 
trollable, . compact, cand efficient one-shot,source of energy to 
: “operate or propel J-3 devices. Pyro initiation is contrelied by | - 
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PYRO SUBSYSTEM 
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Pe “electri¢al’ or mechanical; means: Te tag iv | | 
; Pe - os a : , 
ern 2. o CHARACTERISTICS ; 


. . . »~ 
_ - pas 


eee : * The characteristi¢s of two of bes most extensively used 


* 
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-. e . FF 3 pyro devices are summarized as follows: 
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— P+2. 1 M- ib Pressure e Squib of (McCormick- “Selphy, Men sr i ae 


{° “fe f . ° = e ; 
T Sp. 2. A, 1 Explosive Content a eel ee meee > “Ae “Rs 
on 7 ' . . . : - ar eo oe a "e ’ * 7 
ee | Ge - EBridgewire primer: ' Zirconium- Bariunrchromate -_ -- - . 


Main powder charge: 65 milligrams Hercules. “Bullseye”. 
_ powder © | . a 


~ 


a HO 18 ' Peformance 


Peak pressure: © "3700 (-700) psi in. 2-ce bonib 


op _ - Fime to peak pressure: 15 milliseconds (max) at 5 amps © 
; ee aa 75 mittseconds (max) at 20amps 


Be 
sete ; 7. ; : : . * 

- P-2.1.3 Electrical ~ 7 uot - eo: 
see . 3 aa -Sctiematie: Soe "See Figure P-1_ | 
| | Resistances: 7 es - Bridge circuits: 0.45 to 0. 85 ohms — = 25. 


: oi. he Oe 3%. Any pin to case: | 200,000 ohms . | eee 


‘* 
. ‘ * « t 


. Ps . 
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2 : ‘ 
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‘Maximum test current:.. - 10 milliamps per ‘bridge 


oe 
* 
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; Maximum, safe current: . 0.5 amps per bridge for 
_s oye ee 5 minutes 


A * 7 = = e: 


ad _ Minimum sure- -fire current:, 2. 0 ysmbe per bridge Z ; : ee i 
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}?- 2. 1: 4. Storage Shelf f.ife: 3 years (maximin). at 120° Cay 
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“requency: Every 9) mouths 
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fei) 


Surveillance Test 
-2.1.6 Application: 


: Used.as a pressure cartridge to function a varicty of 


valves, pin pullers, and pin pushers. 


1?-2.2 ° ° Dimple Motor Squib (Hercules Powder Cu. , 2? {¢N 2M2347) 
; Se : 
P-2°2.1 Explosive Content eet 2 . oe 
| Bridgewire primer: lead | volinate® : } 
+ Main powder charze | LMNR ‘black powder 
P-2.2.2 Performance _ : : 
4 When functioned in u test chamber atu lesup: rature ot 
a on? pee es ae 
(0+ 20 F, the dimple center shall move a minimum of 
“0.10 inch against an 8-pound spring idad and within. 
10° milliseconds. 
“P-272.3 Electrical | ; 
: Schematic: ; See Figure P-2 is oie 
Resistances: Bridge circuits: OL te 0.4 ohms 
~~ mos, _ Any pinto cases 50 megohims Gain) | j 
_ a: a. , at 50 VDC 
Maximum test current: 10 milliamps = 
¢ ag : . 
Maximum safe current: 0.5 ump tor 30 seconds ; 
- ag ; - . ‘ - “ ° - 
.. . Minimum sure-fire current: 2.0 peice - 
. > = ; sn : a : . “4 es 
P-2.2.4 Storage Shelf Life: f 3 yeurs}{maximum)st I 20 'F tinea 
f-2.2.5 Surveillance Test Pecuaenes Every Yo months 
1?-2.2.6 Application - . a Ph 
‘ Provides an expanding gas force to actuate switches , 


latches, releases, and similar « device Sr equiring a Short 


_ linear motion for operation. Oo a 
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P-3.0 DESCRIPTION 


+ oe ae Pyro 5 Subsystem 


P-%3.1.1 Description of Uses | 
Pyros are ‘used (with appropriate hierdware) to Open or: 
cloge vulves, to latch or unlatch’ pin pullers, to operate various 
Lypes of ejector device 3, te aCe bulteries (hy pumping elec- 
trolyte from an internal. reservoir inte individual buttery cells), ‘te 
trigger sear latches to rele: ae Spring- operated devices, to ignite 
glectrochemical “matches” a activate thermal Latreries), ana as 
ignition devices, for the solid- "propellant - fuel of the SRV retro- / ; 
rocket. The retporoc ket. is in itself a large py rotechnic propulsion z 
device. _ Pin pullers relea se the SRV, the fairing, and the main door. 


E jectors eject smalle r.doors, and operate other ejector. mechanisms 


N such as thé ‘aft Prac hute® cover of the SRV. Dimple motors trip. 


vee shown in ‘Figure: E- 2. ar : 


sear latches: te release spritig- operated devices (cut and splice; 


main and’ Dis door seals, and water seals). Squib- operated spin- ° 





off devices disconnect the SRV and fajring disconnect plugs (these are 
. another form ofeejector device). Various SRV pyro functions such as 


battery activation, spin, despin, egtro, thrust cone release, nar 


parachute deployment are discussed in more detail in the SRV section. 
\ -¢ - ‘ « 
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a 3: 1. 2 Lacan of Devices 


Figures P-3 and P-4 show the focation ¢ of all pyro- Lactudted 
devices in the J-3 system. Figure E- 2 shows the location of all. 
allied circuit’ controls. The pyro J- per the transfer. box: ghar iae 
forward: powde J: 5-box are bocated j in the bisiconic, as hoa in. 

Figures E- 2 and. M- 4. T/M. boxes | that report pyro events are also. 
 P-301. 3° “Pyro Cirtuits - | , Ss 8 | 
P:5.1.3-1 “Redkindatey . eae gee a te 
neeunges y’ is used wherever possible to assure ‘that 1 no - 
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‘and their-operation in the J-3 system is presented in Section L: and 
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. TI M monitoring. Pyro commands usually operate specific relays ° 
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P-4.0 | COMMANDS ° 


P-4.1 ° Pyro Functions and Events 

: | Timed signals fram the Agena actuate relays for control 
and command of pyro functions or events. The closing of a relay 
to switch the pyrotechnic ignition circuit ‘to the source of power is 
also a pyro command. (Pyro power, through a fusistor and relay 
contacts to a bridgewire, completes the pyro command.) A pyro 
event is the ‘accomplishment of a mission function by a pyro- 
actuated device. ‘The commands required to operate the J-3 pyro . “e 
devices are discussed in Section L. The T/ M indications by which \ 


the pyro events are: monitored are discussed in Section N. 


P-4.2 — "Operation of Pyro Commands 


A. detailed description of the ‘operation’ of the pyro commands 


Section R. ne, a : ae a ey Sees 


P-5.0 MONITORING 7 oe y: 


« | Verification of ground pyro éouimanda is accomplished by 


provided for a particular command, _but in some instances a command 
may actuate several events simultaneously with the closure of a single 
relay. ‘The T/M monitor circuit is completed through the normally 
+,open relay contacts to monitor relay operation: Some relays are 
“actuated by a pyro-activated. event ‘to oo more PSINE monitor-" 


ing of the occurrence of the event. . 


3 
a 


 P26.0— SAFETY 
% "Safety requirements in handling and testing pyrotechnic: 

devices include protegtion of personnel from injury, prohibiting a 
‘premature: firing & and Bcameae td upmes: and protecting the — | 


P-13" 














functional integrity of the devices. Test current for continuity. and 

; resistance measurements must be less than 10 sca ae in order 

to stay well below the rated no-fire aaa a 

p-7.0 ° STORAGE AND. CALENDAR LIFE) 60 
* Pyrotechnic devices must. be stored in approved 

% magazines where the temperature and humidity : are continuously 


controlled to specific values with fixed tolerances. The devices 


' must be qualified and rated for calendar ae -heoause chemical 8 


change can occur under adverse conditions. Calendar life is now 

36 months from date of manufacture; therefore, pyros are controlled- 
configuration articles. See storage and surveillance test frequency 
data stated in paragraphs P-2.1.4; P-2.1.5, P22, 2.4, and P-2. 3.5. 


P-8.0. INSTALLATION REQUIREMENTS --._ 


~ 
° 


Covered access ports are desirable for corivenient installa- 


tion and: test of all pyro devices. ‘This: ‘permits optimum. retention 


of mechanical integrity of the vehicle, while allowing access to the | 


Pyros at the highest pessible level of assembly, and at the latest 
possible time prior to launch. -% ; 


P-9.0 -APPLICABLE DOCUMENTS - 7 ee 
" "LMSC Dwg. No. 1464811-A Squib, Dimple Motor 
LMSC Spec No. 1417813-N/C Specification for Squib, 


. - Dimple Motor 
* LMSC Dwg. No. 1463174-G Squib, Pressure 
LMSC Spec No. 1415503-B Specification for Squib, 
an 4 = ee Pressure | 
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@-2.0 CHARACTERISTICS 


Q-2. 2 Basic Configuration 


-SECTIONQ : ; 


\ SATELLITE RECOVERY VEHICLE (SRV) 
Q-1.0 PURPOSE | | 
’ The purpose .of the satellite recovery vehicle (SRV) is to 
provide a structural, heat-resistant nose cone section for the launch 
vehicle, to provide thermal protection for the inner capsule during 


orbital operations and re- entry, and to provide a separable re-entry 


vehicle with appropriate subsystems to dé- orbit selected physical data. 


dl 


+ 


Q-2.1 Weights 


Launch weight SRV: 323 lbs. __ 
- Suspended recovered capsule: 216 Ibs. 
_ CR film recovered: — 2 .é 80 Ibs.. as : 


' DISIC film recovered: . : 11.3lbs. -— ‘ 


Figure Q1 presenfs an exploded view of an SRV. Figives 
Q-2 thru Q-9 ave photographs with the subassemblies and d components 
detailed. . 
Q-2.3 Product In tion- - 
) The J- -3 system SRV as flown and recovered is an integrated: 


% 


| composite of equipment supplied by a group of associate ‘contractors- 


as GFE, with AfP as the systems integrator. | : 
a. ‘The forebody, capsule, and thrust cone of the SRV are 
| Supplied by General Electric. 
_.b. ETEK and Fairchild provide t the main camera take-up 
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cassettc and the DISIC take-up cassette, ‘respectively. 
c.- Lockheed provides the tape recorder, telemetry 
system with T/M battery, the parachute recovery 
subsystem, the MAIN and DISIC waterseals, ‘and the 
Spin and despin valves and pyro squibs for the cold 
| gas spin System, The waterseals and the spin valves * 
are acceptance tested at Lockheed and then shipped to 
GE for installation in the SRV. | 
_ When received af Mapp, all cquipment is considered as GFE 
(Government Furnished Equipment). AIP installs, assembles, and 
integrates the in erfacing subsystems from other assoctetes: and also 
tests ahd integrates. the’ SRV asa self-contained system and as an 
dntege ates subsys em of the J-3. sa yete ms 
: Q-3.0— DESCRIP’ 10% 
“\Q-3.1 General. 





i The recavery dea tcnk stores the exposed film while on orbit, 
‘and after ejection. from the ‘Satellite the SRV serves as the de-ofbiting. 
‘re-entry vehicle. The inner capsule becomes a PecPyery vehicle 
“upon completion of the- ‘re-entry events. 
A' ‘recovery. enable” real time command, transmitted to the 

. Agena as: ‘the satellite passes over the northern polar regions ona. is 
north to south pass (one revolution éarlier thar the orbit in which _ 
recovery is desired), enables the orbital programmer to send an. 
SPC to start the recovery programmer and the SRV Battery heaters. 

| The pitchdown of the Agena, and the. ARM, TRANSFER, DISCONNECT, 
and SEPARATE commands from the recovery programmer are des-_ | 
cribed in Section B. The events in the aRy. triggered by the recovery — 
programmer are described in Section Ra. : 


I * 
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2. 9.2: Subsystems Hatdware’ a! 
|) See Figures Q-1 through Q-9 Tor ardware. awe 4 
| ay | : | 
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‘THRUST CONE/CAPSULE DISCONNECT SQUIBS 


THRUST CONE/FOREBODY GUILLOTINE CABLES 


“SPIN VALVE SQUIBS® 


OESPIN VALVE SQUI8S* 
RETRO ROCKET IGNITER 
RETRO ROCKET 


_ COLD GAS SPIN/DESPIN §: SYSTEM 


A.’ SPIN AND'DESPIN PRESSURE. BOTTLES ° 
B. SPIN AND DESPIN SQUIB ACTUATED VALVES® 


‘C. SPIN AND DESPIN NOZZLES 


D. SPIN_AND DESPIN TUBING ASSEMBLIES 
ee SPIN AND DESPIN BOTTLE MOUNTING 
BRACKETS 


SRV SEPARATION SWITCH ACTUATING BRACKETS ~ 
TEMPERATURE SENSORS 
SEPARATION SPRINGS® i 
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‘Figure Q-2 Thrust Cone Assembly 
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_ Figure Q-5 


Inner View of Capsule Assembly 
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MAIN WATERSEAL ASSEMBLY | 
DISIC WATERSEAL ASSEMBLY ° °° 
ASCENT VALVE; a 
VENT SEAL ASSEMBLY. 


P/J 3181 WATERSEAL CABLE* 
P/J 3153 WATERSEAL CABLE® = ° 
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1, ABLATIVE SHELL 
. 2. PISTON EJECTORS — ; 
3. PISTON EJECTOR SQUIBS* — - 
4. PISTON EJECTOR MOUNTING HARDWARE — 
5. CAPSULE GUIDES 
6. «WIA HARNESS : 
ve 7. WIC HARNESS ° 
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Figure Q-9 | Forebody Assembly 
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See G. E. Drawing 47R197134 system-schematic ice og 
electrical wiring of the SRV. Also see Figure al 10. 
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Q-3. 2.1 Orbit Ejection echuyaten | 
The thrust ‘cone is it truncated cone, aluminum structure 


upon which the: components performing the orbit ejection functions 
, . . : ss 


» 
* 


are mounted, : 


Q- 3. 2. 1,1 Electrical Dawes l 
An independent source of electrical power is provided in 
_each RV to support orbit ejection and .Separation of the thrust cone. | : 
‘This power is provided by dual thermal batteries, each capable of 
supplying loads up to 9.0 amperes at 31 volts direct current for a 


* 


period of 20 seconds minimum. 
re 


Q-3. 2. 1.2 Thrust Cone Components 
: ss : 


The. ‘spin system is composed of a gas reservoir, a pyro- a ae 
technically actuated valve, anid two nozzles which are located dia- | 
metrically opposite each other and similarly pointed ina direction to 
allow the gas to spin the RV in an axial,. counterclockwise rotation. 

The spin tank reservoir is a weldedyStainless- steel sphere with a ¥ 
burst pressure of 7, 000: pounds psi gas pressure. The flight tani 

is filled with a combination of gases to a working pressure of 3000 : = -. 


psi. 


Sd 


a. * The bottles are. 5 inches in diameter, are filled with, 
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‘89 ) percent nitrogen and 10 percent Freon, and have a 


ies, J 2 “trace of helium (j ‘percent) for 1 detoPtion purposes. _ 2 
b. : ' Gas weight per bottle is 0: 65 pound, . ; a ; ee 
c. - Specific impulse = $9.5 —p—SoEE— rn oe 
Ibs. of gas i ass a * = 
a 7 lb. secs. ees os | 
- ‘Total impulse ~ 59. 5 ibs. gas x 0. 65 Ib. = 39 lb. sec. : 
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the nozzles are pointed in the opposite direction to effect a-clockwise 


The despin system duplicates the spin system; except that 





spin and are located 90 degrees from each spin nozzle. The despin * 


tank has a working gas pressure of 2400 psi. 


1 thrust of 1,000 pounds for approximately 10 seconds duration. 


‘The. purpose is to decelerate the RV (see Figure Q-11).. The physical 


c haracteristics are listed as follows: as, te 2 

a. Total packaged weight is 63 pounds. 

b. Burn time is approximately 8 seconds. “y 

Cy, Propellant weight is 40 pounds. om | ae: 

a. | . Specific impulse = 260 1b. SECS. . 

e.| Total impulse, = 260 1b, Sees. x 40 Ibs. = 10,400 
lb. secs. . 
Average thrust = 1136 lbs. 


ammonium perchlorate. 


which feeds precisely timed electrical impulses to the ca despin - 
system, the retro rocket, in-flight elec trical ise onnect, 


thrAst cone. retainer py rotéchnics (guiltotine); Ww hich, with the uid of 


* 


four separation springs, effect separation of the orbit ejection sub- 
"system form the recovery vehicle. _ a . 


The retro rocket is a solid- -propellant rocket which imparts 


g- 


" Maximum thrust = 1609 Ibs. 


The rocket fuel is polyurethane and the oxidizer is | 


The ejection programmer is a solid-state electrical timer 


. 7 


Q-3.2.1.3 Orbit Ejection. Function - 


The functional —ore of events is as follows: 


_ with, spring pushers. | 
oe of the SRV, producing a roll 1 rate of 55 to 65” 


pm under conditions of maximum © rol inertia. 





The igniter is ‘composed of boron pellets. 


and the 


, Separati n of the re-entry vehicle from the system 
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a 


’ by pyrotechnically released pin pullers in conjunction 
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- seconds fons disconnect. 








Thrust generation to produce the orbit ¢ jection 


velocity increment. The thrust must be sufficient 


to impart a nominal vélocity along the thrust vector 


of not.less than 800 feet per second for nominal mass 


conditions. Retro ignition occurs approximately 


6 seconds following disconnect, 


Despin of the RV slows the spin rate to yield a resi- 


dual spin of approximately 9 rpm to distribute re- 


‘entry heat uniformly over the surface of the forebddy. 


The lds operation requires less | Bas than the Spin : 






ope ration. 


Wen -3,2.2 pceoves v Capsule and Recovery Equipment | 


9- ‘3.2.2.1 Capsule Structure. ce = ge 


> 


‘cone is then jettisoned approximately as 25 


The capsule is a dome- -shaped, spun-aluminum structure. : 


lv is plated with cold for thermal purposes and has a sink valve to 


Haw it to sink if-the capsule is lost at sea (see Figure Q- 12). The 


capsule houses the following components or subassemblies: 


Q-16 


A tape-recorder. 


The main take-up cassette and its mounting hardware. 


The DISIC take- “Up eaewetie. ane ancillary hardware. : 


- 


The recovery. equipment. =A remeotely activated 


- 5 ampere-hour battery. powers the recovery equip- 


es S 
ment (except the telémeter sybsystem) by providing 
a voltage output of 14.8 to 17.0. VDC at 0.7 to 1.2 


amperes load from each of two batteries housed in 
one stainless-steel envelope. These batteries are 


‘required | to furnish » power. (from shortly prior to" 
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ViEW OF BOTTOM OF RECOVERY VEHICLE> f 
1, SINK VALVE ASSEMBLY 
2. BALLAST 
s Figure Q-12 Sink Valve 
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to separation to a minimum of ten hours after water 
impact) to eject the parachute, and to operate the 


* 
. 


vrecovery aids, a Mashing light, and ce beacon 


. ¥ 
6 


transmitter. . : 

e. ..The telemetry subsystem Recovery event data are 
_transmitted.to the ground Stations by a telemetry 
transmitter, The telemeter system consists of 

| ihnwe VCO's, one each for IRIG channels z, i, and 
11; an accelerameter, — a range of + 3 g's; and 


a 1. 5 watt transmitter, ona frequency of 228.2 


a megacycles. The T/M system is powered bya =~” 


» ‘single silver-zine battery having a nominal 28 VDC 


¢ | . rating. and a minimum capabilfity of 0.6 ampere-hours. 


Soe The power duration is required to be a minimum of 
| 30 minutes . Whe battery is remotely activated by - 

" ARM 1 command, 

f. A ' The backup timer. - An electronic timer initiates 


. 


\3 Destruct command in the event a malfunction pre- 
vents ene re-entry prior to 1500 seconds after 
ARM command* ‘The tamer bypasses the Retro | 
command, and provides the Separate Caeanend to the 
thrust cone and Sueachute system: This command 
"sequence serves to disallow a successful re- entry 
: by providing sufficient drag force to result in burning 
ups RV. a 
g- "The recovery beacon transmitter. - This VHF unit 
_ - Operates ona carrie? treavency of 225. megacycles 
yak . « 2 -+ 0.01 percent. Average power is 400 milliwatts, 
* powered by the recovery battery. The Signature is - 
_a unique, variable pulse rate frequency signal... The 


: purpose during descent and/or water impact is to 


Q-18 
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| : ; / 
provide a recognizable Sound to the search wircralt 


until the capsule is visually sighted and retrieved, 


The tlashing light. - \ toe kup reeenery aid used ia, 


uSSist reVvolery ¢ revas ity dese tang os cans use at raageda’, 


The livht ts omnidirestianal above Ito heoeazen, and 


# 
. 


“a8 sa designed that at will be visible ot sei ona 


eo? 


tloudless might by a search pln oles sanuy away 


aarael (Evora ot an ecdery otpeona oof 10, N00 fort, 


The recovery programmer, - A satid-state timer 


which issues electrical commands threugh a variety 
of tame delay relay activities, inltiating the events. 
subsequent to the orbit eyection sequence. These ~ 


events are known as the recovery events and are 


lasted Below: | o> 4g 4. . ‘ 


(1) Fyeu tion pistorr py ro-scluated 


- «&. ° 


(2) Flushing light energized’ . 


(3) , Parachute sequence. a _ . 
iy € 


(9) Back-up tumer energized oe 


The inertin switch. module. « © Binpniee dofia bank 


of four viscous damped 43 @ inertia switches, any two. 


t 


of which must operate (see Figure R- 10). The pur - 
pose of these switches 1s to provide a time delay 


between orbit eject and recovery - EVENS: _using the 


re-entry dy namics properties to trigger the . 


recov ery programmer... | =. 

The Water seals. - Installed on the capsule cover, 
the water sealS huve a twofold purpose: ie 7 br 
(ly. To cut the main camera and DISIC films =<: 3 
(2) To seal the capsule. from light, water, and 


other contaminants (Sé6 Figures Q-13 and 14). 
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-heating on this’ “shape of body. ° oe 


..Q-3.2.3.2 The forebody outer skin isan ablative rmutecial, As an 


oa components, as well as the puracbute system, are kept ust nie 8 


Q-3.2.3 | Forebody (Heat Shield) 4 
Q-3. 2. 3.1 The forebody (Figure Q- Be is construc ted using a 


. 
+ - 


substructure of phenolic and liberglas, called the “liner, and an 
external skin of phenolics impregnated nylon, The thackness of the 
inner liner is of constant thickness and 1s forme d ty winding the: 
glass “about a mandrel. Thesdter skid isu haiti lay-up pultern = 


which varies in thickness from the’ “ake (or stagndtion point) to 


; the -aftrost edge (or skirt) in re Sprct 10 the antic ipatedd re -entry 


. . 
. a ‘ 
= = . 
- . tad : _ 
ie : ec 
- < ee . 


ablator, it dissipates: the heat encountered during re:-¢ miry. -As the 


shield is heated, a char 18 formed ahd the heat ie dissipate d by the - 


gas that: is inherent with the char process. The cliente ‘and its. 


temperatures which are less than N 0° F internal ¢ apsile icenpe ra~ 


ture, and less” than 100” ‘Foon the paras hute system. seo N 


ec ee? ae te ae 7 Mage gy OS 
Q-3. 2. 4 Parachute e System 7 = : 
; _ The perachute assembly as a. a three-stage, two- parachute 
“system (see Figure q7. - : re 
foo 
Q-3. 2. 4.1 ‘Deceleration Ber chi a 


“The deceleration parachute is-j2 6, 9-foot, ribbon - “type , 


Canopy which is used 2 separate the attached capsule from ah’ 


= forebody, and to decelerate the vehicle to a velocity ‘Suitable for 


main parachute deployment. ' The deceleration parachute also pulls 


' deceleration parachute serves as the first stage of the three-stage 


deceleration parachute system ‘ere Figure R- S). a > o 


4 ° , e 








Ld 


the firing pins on the main parachute bag closure cord cutters. The- : 








Q-3.2.4.2° Main Parachute. 
The main parachute is a 29.6 foot, ring-slot canopy: :which 
"se serves as the second-and-third- -stage decelerator, as well as being’ . 
the target which iS engaged by the recovery aircraft. See Figures 
R-5 and R-6. The main parachute is released from its bag as the 
_” time delay expires on the bag closure cord cutters: - 
he main parachite, when released, is" ‘deployed first- in a 
reefed condition. ‘In order’ ‘to assume its full open diameter, the 
SF reefing lirte is severed by four reefinguJine cutters having a, four- ; 
| second time. delay. The firing pinis pulled from the cutter by . 


utilizing a lazy-leg configuration on two of the suspension lines.” 


main canopy to dfreef completing the third and finial Stage of para- 


chute deployment. | om a me -P 


Q-3. 2.5- Parachyte Cover oe : eee OB. ghey 
| The parachute cover. (Figure 0-8) is fiberglas cover. 

is used to provide thermal protection to the on bag of the” para- 
‘chute. _. The cover is ‘ejected by using pyrotechnically activated 
pusher pistons ' (Figure Q- 15) located in the forebody, and ,simul- 


taneously relédsing the capsule and streaming the deceleration 


, Parachute to begin Phase 1. a os a 


7 The parachute cover is physically. tied to the deceleration. ee 
chute deployment bag. When the piston, fires, the velocity’ im- - | 
parted to the cover pulls the parachute out éf the capsule ind the 


4 


TAL pei eta! provides the dynamics necessary to,’ deploy the parachute, . 
t 


a. ee , : oS A aS =e 
: -- . os os. Pe eee * 
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After the four-second delay, the reefing line is cut, allowing the , «4 7 
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“SECTIONR °°. 
i , : ; os | . = 
RE-ENTRY AND RECOVERY ° . = 
-"R-1.0 .-PURPOSE > a ss 
The purpose of re-entry and recovery is to accomplish ‘ 


. the- atmospheric re-uutfy of the fecovery vehicle (as ‘lefined in 


Section FF) and the subsequent air snatch oc water cetrieval of 


the ‘capsule (containing exposed film and tape-recorded gas jet, 


R-2.0 . SUMMARY - OF EVENTS 


- Stations,-and the air ant sea recovery forces as illustrated in -°- 


4 oe 


time word, slit width, and filter position data). 


¢ 


The de-orbit, re- entry, ‘and retrieval funetiona comprise 


a Sequence of events involving the satellite, the SRV, the tracking 


Figures R-1 through.R-6, and in Table R-1:. 


v 


_R-3.0 RECOVERY SEQUENCE | 
| The re COVERY sequence is norma lly slarted confi vy an - 


enable command, bucked up by: ue eninend from Normally, .. 
the trajectary of the RV is within pda range (see Figures R-1 

" and R-2).. — 
| The recovery force aircraft are dectoved to cover the 


computed recovery impact point in a controlled search pattern at - 


‘ 10,000 to 20, 000 feet altitvde. The. aircraft and x station 


- search equipment is tuned to the frequencies of the 


V RF beacon 
and the RV Blossom T/M such that the position of rine RV misy. be 
determined by triangulation. . 


The orbital parameters’ and the nominal free- -flight 


ballistic trajectory of the SRV are pre- computed, and these data 
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ure updated and corrected for known variables shortly before the . 
°. - & 


Start of recovery operations. ew eete «e ae : 


The satellite assumes the cequlked spatial oriesfftion 


* 


(120° lor orbit vector for primary modes, and variable for Lifeboat 
". modes) td eject the SRV in the required direction for. atmospher:cy . 
re-entry, upon. receipt of the proper Secure RTC (real time com- 
mand). The internal events occurring in the Agena during the 
: ‘ 20-degree pitchdown maneuver, together-with the associated pyro- 
technic events occurring in the J-3 partons system, prepare the *s 


chad ‘for free- i Sa aa during de-orbit. 


© aides rg ae 2 oa pes 
R-3.1° “Communication,” Acquisition, ‘Command and Control 
' Network . 


R- 3. ls 1 Satellite Test. Center (STC) 
‘The STC, lécated at LMSC, is the center. for’ mission 


communieatins,, acquisition, commarid and control. “Major mission ; 
sa8: ‘decisions emanate irom STC, such as time and location of recovery, 


recovery initiation, Jength of mission, and mission conclusion. oe : ; 


ab "s 
- 


” . . 
° .t *. “ *. . 
A “ 


Re 3. 1.2 Tracking Stations ei So oe . rs .. “ e 


Network tracking Stations prov ide satellite vehicle (SV ). ae eS 


status ag to orbit, “velocities, and telemeterized functions, and 6 t—itiCSsCi 


| ,command the sv as. required by STC. 27" 5 oS 


¢ 


» 


ee 7 ; 7 oh in ee oe 
The prime eee Station location for perfgrmante of. this’ 
| Synchrentem, and récovery initiation is ; if on ‘the Proper’ bass. oS 2s 


: te ii 3 é : 
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Tracking Station’ ee. aH 5 e 8. 





*R-3,1.2.2 
__ In addition to perfdrming normal tracking station‘functions, 
oe @e-:: as _— center for the ‘RY recovery anid rendvery aOrees a 
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. chute isfengaged in the aircraft hooking equipment: 


R-3. 1. 3 “Aircraft Function 


. 


Four, Lgckheed AC-130 type military aircraft, especially 


, adapted for. aerial capsule recovery, are used for recovery (see 


Figures R- 7 and R-8).. They are Spaced at selected intervals in 
the planned recovery area at an altitude of approximately 10, 000 
to. 20, 000. féet. - “When the RY has passed through the, blackout zone 
and the parachute. has <feployed, the aircraft hoine° in on the RF 
beacon. On visual capsule contact, an inspection pass is made by 


e 


the sighting . aircraft. ao ee capSule has descended to 15,0090 


' feet or lower, a final: pass ‘is made during which the capsule para- 


“ = ‘ _ > . 6 


. . a ae: 
° — = 
' ‘ a 
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R-3.1. + Ship’ s Fungtion 


: The tracking ship (aval commiunications- type) provides 


similar duties as: th4, tracking stations, but in & mobile fashion. 


On board are also ' ‘frogmen” in event a water retrieval of the cap- 


eo 


« = 


* Sule is required. eo oF, She es ~ G6 


é signif{éant events will chr the recovery sequetee. * Ue 4 


R-4. 1. 1 Separation. 


. disabled oe SRV A Re ota, 


R-4 0. “RECOVERY SEQUENCE 
R- de 1 General. | 


| 
- The recovery sequence is illustrated in the Preceding * 


Fipuges R- 3 trough R- 6. The detailed SRV: events are presented i in 


Table R- 1 fer: reference’. Howev ‘er, ‘the following discussion, of 


‘The separation sequences & of. SRV A and SRV B are similar, 
except that A-to-B- transfer precedes the SRV A separation, and the 
fairing ejection precedes the SRY. Separation (see Figure. R-9). Both 
events are iVitiatea. by thgRtesvery. Enable command from the Agena 
(see Section L for details); fut the fairing eject pyro circuits are 
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(§$-3.3.201. ‘Systems Vibration Test 


This is the primary | mecha apical qualificsi ion test of the 


4 


complete velticle ‘system, It consists of a sinusaidal excitation 





through a frequency range extending from 5 to 400 cps. 
All significant. elements of the system and the input at the 
‘shaker Ge instrumented and monitored throughout the test. 
The forces imposed (g level) are maximum through the 
| POGO: range (5 to 20 cps), ‘and. there is no input limiting in this” | 
| ‘range. With the exception of the POGO range, the shaker input’ is a -. 
‘4 lithited to preclude the iniposition of forces upon various elements. 
_ of the systém excessive of the levels to which they had been qualified © | 
‘| ° as. components or subsystems. The line of action of ‘the excitation ) 
is along the vehicle longitudinal axis, and the input crosstalk is 
limited to 100 percent.of the primary input. a at a Sas 
| . The system is exercised before and after the test, and a | 
: light leak test is performed after the-test.. The system performance 
. | : must. satisfy the criteria published in Various detail specifications _ 
ah S. in’ order to qualify the design. ” Also, resonance in } the POGO fre- | 


quency range ‘is cause for a. réview of the design, a ie 
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'$-3.3.2. 2 "Systems Thermal- Altitude Simulation 
OA system design adequacy test provides the primary and — 

most comprehénsive measure of system total design adequacy. Its | 
objective is to monitor system and subsystem performance and «= ‘- 
temperatére | and pressure response in all modes of operation wffe | 
the system is experiencing the mission operational environment. 
The system is considered qualified when an analysis of the data, 
including evaluation of payload, has provided a permanent record: 
of in-specification performance. The HIVOS’ ‘chamber is a heat | 
- flux simulator, rather than a solar Simulator. In consideration of . 
the heat transfer properties of both the chamber and the vehicle, - 
the chamber heat : fax is programmed 80 ‘that the vehiele will obtsih 


* 





a — 





~ 
- 


y, 
_ that amount ‘and dist ribution of energy absorbed whien has oaen 
" predicted by the systé m math. model, 


: = The complete pay] load system is subjected to an orbital 


‘simulation during which ‘dynamié thermal. programming reproduces : 


the effects of yarious orbit solar incidence angles (Beta) and a 
vacuilm representative, of. typical pibits. Tlie sy ‘stem is in orbital 
_ configuration with all- thermal masses installed or simulated, and 
the vehicle- ‘external surkice is painted to the design pattern.’ 
. ‘Pressure and extensive temperature fastrumentation are installed, - 


= The test is of rourteén days dur ation, during which ‘the: 





system. is exposed to five periods. of dy namic lienting (corresponding 


‘to orbits of five difte rent solar incidence angles) and two operational 


” $0ak periods. The system is operated in ‘all modes at least once. 


- during each ‘simulated orbit and soak period, and during: one “of the 


simulated orbits phe. system) is operated for tbe maximum » design 
‘uty cycle, ge Be 


$3: 3.3 Compatibility Test ; se ar 


cA compatibility test is performed « on the Guslitieation 
system wherein ‘the pay load system and the Agena are mated 


. mechanically~ ad electrically. During the course of this test, all 


Agena payload functions-are programmed in order to reveal. postr 
anomalies in compatibility. = 4 ey os ie 
S-3. 3.4 Road Transportation Environments | see 


"No test environments are imposed to simulate ‘road trans- 
; portation environments. The vehicle transport is maintained at : 


70 + 5° F;. measureinents taken during a test trip to the base ‘showed 


that transport environments were within limits. ; The present trans-— ° 


‘porter has been designed to carry saplesives: “AU electrical wiring 
is shielded by conduit. a eee a ; 





7 a’ 


e 





; $-3.3.5 Launch Pad Environment 


- | & 
Temperature ant humidity on the pad are controlled, 


respectively, by a frangible sheath which covers the entire payluad 


&, 
vehicle, and ‘through: which heated air is circulated, and-by circu- 


. lation of dry nitrogen internally through the vehicle.. The shea: h, 


which fails away at launch, protects: the vehicle external surface 


against the weather. antd airborne salt Spray and dust. 
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. T-1.0 PURPOSE » 





i- a ' SECTIONT .. a BS” 
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FACTORY-TO-LAUNCH TESTING PHILOSOPRY AND SEQUENCE 


. 
- ; . 


. . . - 
% * e: 
. 
. . 
= « « 


’ 
The purpose of the factory-to-launch test Sequence. is to 
insure that test methods and operations produce mdximum system 


_ eelidbility with minimum handling and redundant testing, thereby 





assuring maximum confidence from factory to launch. we o. “3 oe 


‘T-2.0 BASIC: TEST PHILOSOPHY. 


" T-3.0 | TEST-SEQDENCE if “3 . ae ee « 


J a 
a 
- Sad 


.* 
e 
[a 


The basic philosophy in test methods and operations is o 


vriented tow ard producing maximum eeHapility with a mininfum of. 


o- 


“redundant or recycle tests. The test sequence is governed by the 


| objectives: of the factory-to-launeh concepts: wherein system: inte- 


gration, assembly, and acceptance tests are performed, to ready “the 


paytoad system at the factory for shipping’ and mating with the launclr 


¥ ehicle.. The. requirements for ‘component and: subsystem tests are 


directed to obtain maximum “confidence prior to integration into the 
"sy ysicm, It is intended that no tests performed at the subsy stem level | 
need be directly repeated at the system level. ‘The test sequence is: 
‘arrafigéd to minimize ‘handling, retest, and riating/demating, -and oe 
oricnted toward final acceptarice pasted on the successful cortipletion 
of” the thermal/ altitude test. . ee ee 


. . 
: : * 
. . - 
- . z ' 
. es . 


° ° 


The testing sequenct is as shown ‘in the “I-3 Test Flow. 


‘Diagrams (Figures T- i and TYar\ This test flow minimizes handling . 


and retest from manufacturing to launch, and is. arranged as follows: 
a GFE, dcceptance tests 
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b. | Component tests 


c. Subsystem tests 
d. System integration 

— _ e. System functional tests” 
f.. Environmental tests . 
g.  Prelaunch tests 


pore ae h. Launch tests 


T-3.1 GFE Acceptance Tests ° 


GFE acceptance tests are accomplished at the rollowing 


associate contractor facilities. 


ss _° a! CR camera system -- Boston . 
. b. DISIC camera system -- New York 
i‘ ohn 8 gio et an eee ‘ 
Cy > SRV’ system -- Philadelphia. . -.. 


Each associate has established a logical sequence of testing from 
_ component acceptance through subsystem. assembly and fupetiunay 
verification.: | Final acceptarice criteria are established to prove 


that the Subsystem meets operational design requirements. ° 


T-3.2 Component Tests Oo = 7 i 
Component testing includes those tests required to establish 
‘that A/P-furnished hardware is ready for system integration. 
Structural components are inspected for conformance tv drawings, 
Specifications, and workmanship. | Electrical cabling is subjected to 
continuity alid isolation DITMCO testing. Black box components arc 
functionally tested by. automatic testing devices (CTI) to verify -proper, 
wiring and mode responses. Operational capability’ is proven at : 
designed environmental and functional levels.: : 
7-333 "Subsystem Tests : eae 
i ‘Subsystem testing is accomplished on all GFE equipment — 
after arrival at A/P. Each subsystem’ is inspected for compliance. 





ci 


. . . 
. 
L . 
P - . 
‘ OG 
: ' 
. * ‘ 
: ‘ ‘ 
oo. “ - 
cS 


. 
’ 
. 
* 
a 


-_ 
ry 





with shipping conditions, configuration, and interface requirements. . 
The operational integrity is verified by functional testing prior to 
invegration into the system. All structural wiring installations are 


verified by CTI testing. 


ee ea System Integration 7 ‘ 


_ System integration provides for the installation of all GFE 


and A/P. subsystems into the structural eSpinonents. Proper mating 


alignments and locations arv verified for compliance with appropriate 


installation drawings and block diagrams (ref..T 33 $- 6000 and 


'.T33-3000), ¢ 


T 33-6000 


Installation Summary Drawing 
. a : . 


ae 133-3000 
'. Electrical Block Diagram 


T-3.5 Systern Ponctional Tests ve : 


‘The system functional tests determine that the integrated 


system is ‘Operating properly and meets all functional requirements. 


‘After assembly as a system, interface resistances are measured. 


and verified. DISIC tracking is, verified by visual observation of the 


“film path between aa componehts, TUNA, forward roller box, 
- ahd both take- -up units. The CR camera system: is. operated to 


- provide roller silignments and tracking verification. Both camera" 


systems are operated suilictentty to establish proper stacking on each 


take-up unit. a Be 34 . Eig, og 4 


eo: 


Special test harnesses. are installed to facilitate the functional 


‘checkout of the complete system. In this configuration, the followizg E 


tes ts are, con ducted: 








/. * 





T-3.6. 





All interface commands are exerrised and proper 


a. 

° responses checked... 

b. . Compatibility of ancillary equipment such as the» 
slope programmer; exposure control and clock are 
verified with the camera subsystems. 

. Operational modes and cycle rates of,the DISIC are: 
established. : “3 ae: 

d. A check is made of high, low, and three intermediate 
cycle rates of the CR instruments when controlled by 
the slope programmer. ; ome 

e. The cut-and-sptice and the cut-and-wrap ‘Operations 
are verified. 6.7 z a. - 

The system’ is operated at expected flight voltage ~ 
; extremes and proper dynamic ° operation verified, 

g. Power consumption and AC voltage distortion are’ 

. | verified. . _ . ae? 

h A pyro load test, stray voltage, and continuity test © 

: are performed. | | 

i. System instrumentation and calibrations are verified. 

jj} A live film run is conducted and all auxiliary data 

' are reviewed for the DISIC and the-CR instruments. 

_Environmental Tests ae r hoe 


At the completion of the shove: tests, the syatern: is Weristed 


: and cleaned in preparation for the environmental acceptance tests. 
The SRV's are returned to the SRV -_ for film retrieval and 1 buildup” 


to a simulated Right ‘condition, tg 


* 


7 - @ 


7-3.6,1 Light Leak es 






After ee assembly, a light leak search Z ‘conducted | 
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"is operaged prior to-and after the vibration test to verify operational 


T- 3.6. 2 Vibration a . / ” 


status. 0. * ba ee : 


- of the optic. doors. All thermocouples are connected and verified" 


with the chamber recomers. A confidence run is conducted to verity. ; 


verified. _Progremming of system oneretions i is ‘accomp! = dha either,” ee 





using photomultipliérs. This test assures light leak inte rig for me z 


chamber operations. e 2 ge 


The system is completely assembled in near- Aight con-- * 
figuration for acceptance vibration. This tést provides low- level 


vibration.of the system. to prove manufacturing integrity. The system 


Pee 
a : . a ~: 
T=3.6. $: Thermal Altitude Test. a 


® os 
; Following postvibration inspection, the system i fs prepared’ 


for the thermal-altitude test with installation of shecial insteumtn- he 


_ tation. Test cables are installed to provide automatié cycle rate 


data, diagnostic aft for operational evaluation,’ thesmocouples . ee, 
wow” td . 
‘for -auxilidry temperature data, vad vatuum Bages. to record system. : 
pressure.; 2s 2 ae -* : ; 7. Ps = 
: $ es & 


T-3, 6. 3.1 A prechamper confidence test is ‘conducted at AIP ‘prior to. 
shipment of the system | to the chamber. ‘This test werifies that" ali. 
subsystems: are operational and that performance is normal. ~The “Gg 
system is then shipped to the HIVOS thermal+ auties chamber where’. 
it is installed on the chamber dogr.. All KEE cables are “venified - 
ana\gonnected to the system. Fogging lamps are installed in piece. - 


the’ ‘system prior to: closing the chimber for pumpdown. - ee : et ~ 
3. : ” : . 6 . ’. : ; . 

T- 3. 6. 3.2 The thermal-altitude test provides a corpinies ‘mission 

‘simulation for payload system ‘acceptance, During the test, all: 


command functions. are exercised and all modes of operations are. 
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thermal-altitude test are reviewed for the following 


a 
=. “. 


. 
a} * 


“reviewed for evidence of light leaks. 


: specification for J-3 systems q | Se sas a 





ote fe ao 


a. Cycle rates . g oh 

b. .Power summary - . 

pms = _ + - : asst of . : . < 
c. ° Dynamic performance Mg o* - 


eae 


d. Proper cut and wrap 
e. ‘Proper cut and splice 
ft 


? 


PMU performance .- oo se = . : 
g- Command system performance 
; oe _ System instrumentation 
ae i ‘Thermal paint pattern: 
fe The processed fi ilm is. reyewes ‘for corona ‘marking. pres-’ 
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teat : under r high-intensity light levels. The film is processed and - 


leg, 7 Prelauich Tests 
-Prelaurich tests are. those tests performed at A/ P during the 
period between the completion of system acceptance testS and the 
shipping. of ‘the payload system to the launch base. Prelaunch testing 
and ‘limitations are defined in the prelaunch and launch requirements. 
T-3. 71 Subsystem Coafiguration Verification me ; 
. At the start of ipesinench testing. the configurations of all 
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subsystems in the structure are examined and verified with, the 


‘system drawing sida to be in accordance with mission ‘Fequirements, 


é 


Nee -3. 7. 2 Subsystem Electrical Verification 


‘Continuity of subsystem wiring is verified by testing all 


pins. on the payload/ Agena interface connectors with a CTI analyzer. 





The CTT test is automatic Dy means of a punched tape. In preluuiuch 


ét 


geod “ez 


“tests and final cleaning, after storage, and, toa limited extent, 


after final eee assembly. . -. 






T-3), t. 3 ee stem Creration Verification 





~3, T+ Plight Roe. s : 


_* In addition to the functional tests. of the subsystems and the 
‘Ss stem, there are several other operations required to” ready. the ¢ 


pay load for flight. After the configuration verification described in 


para, T- 3. 7.1 and the final cleaning, pyros are installed, DRCG 


" offset” is determined, pressure vessels aré pressurized, the 


Supply cassettes are loaded with flight | film, .and the system is closed 


up in flight configuration, given a a light teak saa “and weighed. . 


& 


OT-3.7,5 System Operation a a dete ee 


ate 


‘sue assembled system is verified by functional tests of. 


tracking, shutter operations, command response, TIM monitors, 


and SRV transmissions. - e ro ne. 
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testing the C¥l zest is performed on the payload after environmental 
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T-3.7. 6 Loading and Shipping 


After the completion of the flight edallifiess and prelaunch 


tests, the system is secured, loaded onto a transport van with 


required AGE, and shipped to VAFB on R-4 day. 


* 


T-3.8 Launch Tests - 


Launch tests are those tests seeraried at the launch base 


- dur “ing the period between the unloading of the payload.from the 


transportation van and the launching of the ‘payload with its boosters. 
Launch testing: and: limitations are defined in the prelaunch and . 


launch requirement specification for J-3 systems (T3-7-018). 


T-3.8.1 Pre-Mate Receiving Inspection and Checkout 
7 After.arrival at the launch base, the payload system is 
transferred from the transportation van to the payload trailer where 


it is given. 2 receiving inspection and checkout to verify that the 


| payload is ready for mating with the Agena. This test, conducted 


on R-3 day, includes a visual inspection, functional checkout, - and 


“a light leak check. | oF | ve rs, 2 


¥F-3.8. ate 
On R-2 day the system is mated to the ee after. being 


‘transferred from the trailer to the launch pad. Retro rockets are 


sconnected, and the Agena-electrical interface is verified. After 
verification of the interface, ‘the payload is mechanically and electri- 
_ Cally mated to: the Agena and the environmental ‘sheath is installed. 
_ See Figure T-3.. This completes the mating. ae 


T-3.8.3 Post- Mate Confidence weais. ) : on eA 
. The post-mate confidence tests are conducted to verify: ‘the 
launch. readiness of the  paylondl Agena axstenn: ‘These tests includé 


the following: 
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a... Alpha test to-verify camera operations. 

b. Bravo test to measure recovery transmitter fre- 
quencies and verify tape recorder playback to start — : 
of tape. — _ 

Cc. Verification of payload response to real time com- 
mands. | | 

d. Negative check and positive verification of stored . 

| program commands. - _ | i 
.e. Verification of slope, OSFG, and switch programmer 
operation. ° 
f. Verification of es (a and slave operation of ut 
DISIC. - | _ oo 


g. Functional verification of CR instrument operation. 


- 


During countdown to launch on R-0 day, the system operation ‘ i 


‘ig again verified by repeating the Alpha and Bravo tests (para. 
‘T- 3.8.3). 


T-3. a. 4+ Countdown Tests. : , -, 7 & ee 2 2 | 
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SECTIONU . 
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* AEROSPACE GROUND EQUIPMENT 


N ‘ELECTRICAL AND MECHANICAL. - ae 


U:1,0 PURPOSE — | , 
> The electrical andyncehanical acrospace ground equipinent 

1s used to test, control, an’ hundie the payload at the component, 

subsystem, and sysicm lev-ls curing manufacture, checkout are 


launch, 


U-2.0 CHECKOUT EQUIPMENT . 

: " This Section provides a detailed dt ‘Scripti n of the mijor 
dest consoles and test aids required to test and faths the J-3 oat 
components, subsy stéms, and comple tu payload system 


Note: | Each item of electrical, lest equipment which contuins mea- - 


a eiiemeat equipment is stamped or ‘sealed w ith a calibration ‘sticker 


~ @ 


v ca for the using pend, 


 U-2,1 am nent Qualification and Acceptance Test Panels . = 


U-2.1.1 Introduction : : ee 


x 


: _ The purpose of the test panels is yo provide power and . 


commands for the component J boxes,- 






asure comporient voltages 


uit continuity during quali- . 


, a 
a id ° 


fication and-acceptance tests. 


U2. 1, Js Description’ 


. The component qualification and _aeceptanice panels consist” 


. of eight pieces of equipment, each for testing a particular flight: 


component: Part numbers are given below for each panel. This 
allows reference to crvines for grcater detail. 
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U- 2.3.3 Cupabilitics and Operation Sr os o ‘ 


U-2.3,3.1 Tape Reader an oP 


“# 


—~_) 
tT] 


rd 


The cuosule uses a CTI tape reader and tupe hundli 
for the command genyrating source. 
Lk: -2. 3: 3. 2 Command Conversion : 


: 5 * 
* "A brush clusure on the lape re eler” CHETEIZES a CO 


relay in the cofsule. Fhe€ontacts of tie conversion Telay > 
payload cominand to the J-3 console. 


" $ = r we. 
> 
-r 


'" 







L- 2.3. ings Automatic Pregram. oo). - a 3 


—_ ate An automatic program 3 de ‘fined us any program Ww 
exists on & punched tape. | Thy Lape ts’ passed through. the re 
. , one frame ata time hy mahually de pressing the step switth 


“i reader pancl once for- cach frame, “gor setung the A, ie Cy te 


automistic mode c causing mie tape to atom atienlly’ step, 





ea 8 Se es ee Ee 
sd os , - i (8 a : v- 
| © U2, 3.5.4 Power Source 2. tee. "to Jo 7 - 
‘ a The: ¢ onsole. has an internal +24 VDC power supply 


is used to actuate the’ conversion relays. Wis supplied 124 





inregulute: doand unre gulated return fr ans the ‘A-4 console t 


4 


| extegnal cabling. This pywer jscused for ai) cominands Sup 
the J-3 console. : mee —~ . oh. vs ee 
: : a . ; . . 
>. e * % - 
mt, 
U- 2. 3b. 3: ‘t SS sate ‘ty Care wits - 
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_ The control circ -oitry an thee: console, prevents uny. « 
from being sént to the Je 3 consoje unless the tapas indexes 
. perly in the CTI reader head, Improper. indéxing of the tap 
prevents the lape from transporting when the- step switch is 
pressed.. -No commands are sent if the brushes are placed 
head without a tape being present, A resitt. switch on the CON 
anit establishes a Start Test config ration, | | 
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U- da. 3.6 Sequence of Operation: 


Bisse — tag \.. Normal operation results in the following sequence: The 
| step switch is depressed manually to initiate a step to the next 


frame: The tape reader advances the tape to the next frame. When 
proper indexing is established, 424° ye console power is applied 
‘to all cory ersion relays for a.period of one "second (this time dura- 
_ tion is variable from 0 to 10 seconds). Those relays which are. 
"returned to the"ape reader head through. their respective brushes 
are energized for. this period of time. 

| At the end of one second, +24 VDC power is removed 
from all conversion relays. Commands requiring time duration: 
longer than. one “second are supplied by a latching relay and two 
brushes. .The reader is Sow ready to. be steppe ZS Te nex frame 


-by oe ea the cyfle outlined apONe: = poe, 


rR. 3: 3. 7 Visual > oy 
"Ani amber ‘Adjust Lamp on the reader panel is programmed - 

‘to light: when an adjustment or. reading is required py the test per- 

sonnel. Completion ofa test is indicated by a White Complete : 


light on the reader panel. Pe es as os ier svi 


a an 
a Pcs ee 


_U-2.3. 3. $ Sanborn Recorder Control 7 ak Z 
‘ | 


The autoniatic program console uses six brushes exclu- ia 


sively for controlling a maximum ob four eight- -channel-: ‘Sanborn - 
f 
recorders.° Proper selection of these brushes selects one ‘of nine 


_ paper drive tuning speeds. an Fécorders operate at the same 


speed. ee et ee Pe ee OP oe a ” 
eee - Speed (mm mm/sec.) “Brushes: 4 aa ae 2s Rae 7 

te 200-7 _. 9D, 9P,°10A, Bic tt, 

; | . - 50° : : . . 9D, -- 104, 108, 106, _ = “¢ at 
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ecw MACS 


«~™ 


Pin) 


: Speed (mm/sec.) 


Beuahes. on, 
25 ~ 9D. TDA,’ LOB, 
1d 9D, OF, 10B, 
5 9D, 108, 
A 
2.5 9D, 10B 
1. 9D, F," 
O73 tgp 
0.25%. 9C, 








10C 
10C 


_10C¢ 


-10C 


“en aC (Recorder Control Reset) mugt be sent before 


programming another speed. 


¢ 
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‘- Y-2,3.4 Reference Documents 


a. Top Assémbly Drawing 


b. Console Schematic Diagram 


U- 2. 4. J: 3 Speen Test Console 
U- 2.471 Purpose . 


% 


a 


T8-1470 


Tia- 
‘ re 
-¢. | Tape Reader Schematic Diagram FT-12295-1 


1471. 


-#. 


The console is used at AlP in Systems Test and at the 


: launch base in the payload checkout trailer. The console simulates 


the Agena orbital vehicle for per furming the sy stem functional 


test of the i 3. payload system. The console can be operated. { 


UE re 


U2. 4, 2 Description 


_ mati¢ program console as shown in Figure U-2. 


manually’ or automatically programmed with the aid of the autu- 


' The J- 3 system test c: nsole is a three-bay eenicl’ 60 


inches lon 48 inches high, and 24 inches deep. ' 


It is mounted oan 


a rigid, steel ‘plate. chassis equipped with two- reinforced fork lift 


channels and heavy-duty,. rubber- tired ball bearing casters with 


brakes. The console.contains one digital voltmeter, five panel 


‘ 
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assemblies for power and command: control; Tn M patching and 


‘monitoring, and an interface test panel. JA btock diagram is 
ff ae 


-shown in Figure U-3. 
s 8 a. 





U-2.4.2.1 Left Bay ts 
|The left bay contains the power Control pane] ussembly,* 
_ othe digital voltmeter, the digital range selector, the AC/DC con- | 


a. 


verter, the 400- -cyele 115 VAC power Sept and the -28 VDC 
7 


‘regulated power supply. 


,U- -2, 4.2.2 Center Bay 


The center bay contains the command control panel, a 





: supply drawér, and the +24 ¥be unregulatc d' power ‘Supply. 


~ 


U=2. 4.2.3 Right Bay - a 


- ¢ ’ 
' The right bay contains the TIM. monitor panel assembly, 


the interfave. test and distribution panel assembly, ° and the patch 


panel assembly. 


U-2.4-2,4\Rear of Console 


-  , . All system interface and test connectors are Jucated in 
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‘the rear of the ) console. : 
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U-2.4.3 Capabilities ee ae a fig 
U- 72. 4. 3. ! Pewee Systems. _ 


t 
e 
eed 


Three commercial power. supplies in the cenabie furnish * 
| the voltages ‘required to test and operate the complete J-3 pay- 
load system for all SECERIBDES? qualification, and flight- -readiness 


* testing... 


$ 
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U-2.4.3: 1. I Unregulated Power Supply 
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This ‘supply isa Madel PYR28-50. 50 


amps é 22 10 32 v DC output, requiring 60-cvcle. 3 phase input 


eal 
oF 
. 
e 
. 
s 
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208 /230 VAC. | <iniulatess Agena battery power © the payload 
interface. and provides power for the consoles = The unregulated 
power is divided off within the power control pene! to the fol- 


lowing three main buses, which ure protected bv circuit breakers 


(1) unregulated power bus (2) pyro power bus. and (3) console | 


power bus. 


aa 4.301. 2 400-Cvele. 115 VAC Power Supply 
This supp iy: 1S a Model L61A-OSC-1. 
- , 
"400- -cycle + 0. I perc ent, 115 VAC. 400-cvele. single-phase outpu: 


unit requiring, 60-cx¢- le. single-phase impaur lls VAC. “The supply 


Simulates the Agena 400-cyele inverter power ta the payload 
interface. ‘The Singic phase 1s di wade: ‘d into two buses for the con- 
venience of interface terminology, thus simulating A phase.. I 
phase and Cc phase. : ae | he 
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“U-234.3.1.3. $28 VDC Regulated boece Sanne 


This unit As 7 ok any De Model SC-32- HOA, 10 arinere:, 


‘28 VDC regulated output ~ NW requres 60 evele, Single- phase bragauat 


195/225 VAC. Thistpower supply only Supe s power lor the fogging 


film tests. It does not support power to the pay load sysiem tnler- - 


+ Po > « . " ‘ 
. ‘ . s 
’ 
. * 
* . 


face.- Fogging film test cont rolis located on the, command and con- 
trol panel. = * . | 
ae 2. 4.3.1.4 Emergencs a Supply 


: : Provision iS Inc lauded mt the console to connect an emer - 


% 
: ; _ : 


. gency power back-up system. This provides unregulated voliage 
to the ‘payload sy siem in cuse ‘the commercial unregulated power 
- supply fails and: allows the operator to shul down the payload in a 


“normal way. 


-@ 











' U- -2. 4, 3. 1.5 Power Controt Panel 7 . 

‘The power control panel represents the power interface 
between the “Agena and the payload system. lt provides voltmeters 
and ammeters for readout of yottege and current levels in each 
power bus, and provides switches from each power bus into the 
payload system. The me(ers and switches are arranged in three 
rows with the voltmeters’ in the top row, the ammeters in the 
middle row.and the switches pertaining to that. power supply below 
the meters. _ The fail- safe. indicator Lights and reset switch _are 
located on the: right- center. side of the -panel.. ‘Jack connectors are 


provided for. precise meagurement ‘of Power. loads sor each. voltage. 


e 
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U-2.4.3. 2 Commanu 
= Z The’ ‘coninfand’ control paiiel provides 1wo modes of operation: 
‘eG The Manual mode. in, ‘which all commands are set 


mp ard e uted’ by:the ‘operator. 


Mee 


| b: othe. ‘Automati¢ mode, in which. all ‘brush vemimunde 
. and real time commands are supplied by a tape in 


a the automatic programmer cansole. is 


a 
rg’ 
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ney 2.1. “santa, : be 


7 s a. ‘pera C* omimands / te Sapam Se ey oar 


oe oN ay 8 UHF real time “conminands RTC , 


(2) 8 Gogaies| S- Band. rea} time commands mre ) 
: 3) 2 2 S-band. secure. real lume commands (SK’ Te ). 

(4) 28 stored program . commands (spc) rn 
~ bh. Recovery Commands ; 


ay “hem As Sis 
(2) ‘Transfer | 
(3) Disconnect. : a a pi 
«2 2 (4) "Separation, oo ee ae 
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te . “i 
: as 
i ; c.  Special-Purpose Commands: 
= : (1) In-Flight reset | 
a -. (2) A/P Orbit mode ° ; 
(3) A/P Data enable 
G (4) A/P Recovery enable ‘ 
(5) T/IMON | | ; 
| d. . Umbilical Commands 
| (1) AIP Command 3 - Continuity loop Power 
i ; » (2) A/P Command rd = Arm By-Pass #2 . 
(3) LA/P Command #3 - Instrument Operaté: 
a (4% A/P Command #4 - Arm By-Pass #1 
a = (5) - A/P Command #5 -" Orbit Mode Control 
a | (6) AIP Relay reset ea 
yl ee. AGE Cummands 
ae - ti) SRV reset . 
i ote ; ¥. a mc) Two slope programmer commands 
CH Digital lape recorder command, _ 
| Pike 8 : (4) Two PMU commands . 
“< . ; (5) F/I. command 
a Por | Pi fee" ag (6) ALL ones command 
L? ; ee PU and B/E command ee 
4 (8) | Mode /Manual Mode -Select 


¢ 
ff. 





‘ . 
: face plugs to’ allow trauple shooting or monioring. 


ads 


‘forms. ‘ ! 
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-2.4. 423 Monitor 


“The console provides 


dicated by indi vidual lights plus. meters to indie ate the gomroand 

A patch panes is ‘ulso provided whic bh ullaws all points to be - 

i \ patched. io recorders. 
monitor villages and-time periods. 


“remove recorders through the pee h panel to rec ord cs urrent wave . 
, ia 








Automatic 
, - 
~ eo 
- : " t 
a test post for each pin of thé inter- 


Command status 


The Ree: os fiscle c an Re pate: hed Into 


‘Current shunts are connec ted to 








U-2.4.4 Reference Documents | | 

a. Acceptance and Qualification Test Specification 

' -T3-6-063 | 

bo. Engineering Analysis T9-7-004 ; 
c. Top Assembly Drawing T8-2620 «- . a 
U-2.5 Thermal Altitude Chamber (HIVOS) Console 
U-2.5,.1 Purpose _ | _ 
Thesconsole 1s used during the HIVOS chaniber environ- . 
mental test to simulate Agena commands for flight simulanon 
testing, und also provides precise measurement of voltage and 


current levels’ during dynamic and/or State tests. The console can 


be Dperated manually or automatically er opranvned with the use of the. P 
H=tamer a _ an . Z 
U- 2.52 Description a 





ue 
“6 The HIVOS chamber eadeéle IS u Six- bay console, 10 4t. 


- long, 48 in. high, and 24 In. decp. as iwnein Figure U-4. & 1s 


mourted on a rigid steel plate ¢ hassis equipped with uw tow bar dnd 
heavy rubber: tired ball bearing casters with brakes. The console 
ft ontains three commercial power supplies and one 115 VAC, 400 
eytle, $-phase vehicle power supply. eleven pane] assemblies for 
power and Cornmand control, TUM patching-and monitoring, pres- 
sure monitoring, and un interface test puncl. A block diagram is 


Shown in Figure U-5. 
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U-2.5.2.1 Bay } contains 


a. H-tumer, - ate ' . ac 
| bo. H-tumner control panel BS a a ra é 
a *  Hetumer BEquENnce pane) — | ; 
d. Interface break-out pans! . 
ae 5 ® ; : ; 
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-2.5.2.2 Ray ; 2 contains’: “. : 
a a. >, 100 ump. . unreguluted, 24 VIX! power “‘AUpt 
e : . » 
| h. Perwer ¢ Gitrol pane) . ; 
eek : : c Recorder control pane) Ppa 
q J Bae ee oo Ee a 
. : {j- 2. 2. Hay 3 contain : ¢ . 
z - it, Command posers] 
. v3 | ‘ : Ai wh, Igter face poate h stael decainnien pane!) , 
(2052.4 Bay 4 contains . roe 
: e * Ps 
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required to'test and operate the complete J-3 payload system for , 


flight sirtrgfation tests. 


- 
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U-2.5.3.1.1- Unregulated Power Supply 






* This supply is,a Model TVR28-100, 100 


zs amps, @ 22 to 32 VDC output, requiring 60-cycle, 3- ~phase input 


208/230 VAC. It simulates Agena battery power to the payload | 
interface and provides’ power. for the consoles. : The unregulated 
power is divided off within the power control panel to the following 


three main buses, which are ed otected by circuit breakers: 






' (1) unregulated power bus, 2) pyro power pus ii-(3) console power 


* 


‘Un. 5.3. 2 480- -eycle, 115 VAC Power ‘Supplies 
‘a. The 400- -cycle, 115 VAC vehicle power supply 

.. a (Lockhedd Part. No. 1464429) is a S-phase, inverter 

| ee requiring, 24 vbc unregulated input. It provides : dae 
: sc a A phase, B phase, ‘and Cc phase to the payload i inter- 
| | ; face. 
vA 


+ 0.1 percent, 





ilies: doo cycle 

115 V, iC: 400-cycle, single-phase 

ee output unit requiring 60-cycle, single- phase, 115 VAC. 
The Supply is'a back-up for the Agena 400 cycté 
‘inverter power to the payload interface. The Single 
phase.i is. divided into two buses for the convenience 

of interface terminology, thus a ea A phase, 

B Ppaee and = phase. 


U-2. 5.3.1.3. +28 vbce Regiltsiea P Power Supply 
| This unit -is a 





+28 VDC regulated outpuf. It requires 60- -cycle, single-phase input, 


, 105/125 VAC. This unit only supplies power for the fogging film tests. 


U-18 °° 





28 VDC Model SM36-10M, 10 ampere, 
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It does not supply Pe power to the payload system. —. r< 
: x 
U-2.5.3.1.4 Emergency Power Supply ue 
| An emergency power back-up ystem is included, in he 
console. This provides unregulated voMage to the payload system 
in case the commercial unregulated power supply fails and allows 
‘the operator to shut down the payload in-a normal way. 
U-2.5.3. 1.5 Power Control Panel 
The power tontrol panel represents the power interface 
between the Agena and the payload system. It provides voltmeters 
and ammeters for readout of voltage and current levels in each 
_power bun: and provides switches from each power bus into the 


payload system. The meters and switches are arranged in three 


"* rows, with the voltmeters in the ae row;, the ammeters in the 


middle row, and the switches pertaining to that power supsis below 
the: meters. The fail- Safe indicator lights and reset switch are 


located on the right- center side of the panel. Jack connectors are 


provided for precise measurement of power loads for each voltage. 


U-2.5.3. 2 Command 
_The command control panel provides Ried mrodes of operation: 
a. The Manual mode, in which all commands are set. a 
| and executed by the operator. 
hb. The Automatic mode, in which all brush commands 
and real time commands are supplied by. a tape in 
_the H- timer. | 
ut. 5.3.2. 1 H- -timer 


To accomplish the automatic operation mode, the console 


'" uses a Fairchild-’ ‘H”, two- -deck timer (LMSC 1461895 - 37) for com- 


‘mand generation. 


"sgt 








The test tape program is prepared at A/P. ‘The program 
and the timer are sent to VAFB SS/L, where the test tape is punched 
and installed into the timer. The timer is tested, sealed, and 
returned to A/P for installation into the console. The timer runs 
a payload system simulator for final verification prior to a Night 
simulation with the flight payload. , 

The timer is controlled by the H-timer control panel which 
supplies switched +24 VDC, unregulated power, and 115 VAC, 400- 
cycle power to it. In addition to a Start and\Stop switch, the panel 


also has a reset.switch to rewind the tape. 


- A brush Closure in the H-timer energizes-a conversion re- . 


lay in the console. The contacts of that conversion relay send a 
- payload command to the J-3 system or to a recorder for suroratie 


contrer if so programmed. ad BP 


U-2.5. 3. 2. 2 Panel Constants 
a. - Operation Commands» 
(Q)y- 8 UHF real time commands (RTC) 
(2) 8 analog S-band real time commands (RTC) 
(3) 2.S- band secure real. time commands (SRTC) 


. 


. (ar. 28 stored. ‘program commands Gro) 


ne b. "Recovery Colnimands uw: ° | 7 , 
oa re as te oud! . 
. (2) i Transfer E | 
8) - Disconnect ais 







ao (4) * Separation. a 


Cc, Special parpose ; ¢6mmands - 


“ae - 2° Q). ee eeu. 





7 (2) . | ° : 
4 . o (3) f * a 
CE YL AIR. = 

Poa (5).. T/MON oe 
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as ‘Urnbilical Commands ~ 


' oe 
ae 


= + (1). AIP Command #) - Continuity Loop Power 
(2) _A1p/Command #2-- Arm By-Pass #2 
(3): A/P Command # #3 - Instrument Operate 
{4). AIP Command #4 - Arm By-Pass #1 
(5) A/P Command #5 - Orbit Mode Control 
(6) A/P Relay Reset 
-e@. | AGE Corhmands 
a . 44) _ SRV Reset 


* 


* (2) Two siope programmer corfimands 


—_— 
° we 
e 


oo ae qsy Digital tape recorder commands | 
| - ' (4) Two PMU commands. 
(5) “F/L command 
(6) All Ores’ commarid ; 

(7) Automatic Mode /Manual Mode Select Re ee 
(8) T/u and B/U commands Pid, EP Sy | 


J 


U- 2. 5. 3. 3 ‘Recorder Céateal Panel oe : 

‘The recorder control ‘panel provides the. following two 

; modes. of operation for controlling three eight-channel Sanborn 
“recorders: . . .. ' 
- a. ° The Manual mode. in which the speeds of all three - 
| -  recorders’can be controlled individually. - 

b. The Automatic mode, ‘in which the speeds. of all 
three recorders’can be controlled individuadly by — 
brush commands Supplied by a tape in the H-timer. 

 -2.5.53. 4_ Monitor 
) | ‘The console provides: a tesf point for axa pin of the inter- 
_ face plugs to allow trouble ‘shooting or monitoring. Command status | 


is indicated by individual eo plus meters to indicate ‘the command 
given. Two ee panels. are provided which allow all points is be 


Pe, 





U+21°- 





: . 
e. . . * e 


patched to recorders. The Dymec console can be patched in to 
monitor voltages and time periods. Current shunts are connected 
to remote recorders through the p&tch panel to record current 


, . « ee: 
wave forms. ee ee, ae ‘ 


U-2.5.4 erapance ‘Documents eae ot — 
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wf: 
Acceptance and Qualification Test Specification 


Top Assembly Drawin 
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“U- 2. 6 Payload Simulator a oa \ a - | 
~U-2.6.1 Purpose » es . tea ee 
_ The payload simulator serves. as. ‘a 7 a for a payload, 
* for payload checkout console validation, “for environmental labora- 
ory equipment validation, and for Agena systems. test and pad 
: systems runs. oe eg Doge te. ele eS Oe ae 
: cas <i _ : : 
U- 2. 6. 2 Description | a7 
The payload simulator consists ofa single-bay, tilt-front 
console which is readily transportable. - It has three panels which | 


are described in detail below. 


° PGs . 
’ a : * 
¢ . 7 ; tg 
F . . ’ 


U-2,6.3 Capabilities Bp 4 ns ei & ’ 


U-2.6.3.1 Contror and Moritor ee | aa 


The control and monitor panel provides visual indicators 
which monitor all commands. and power by individual plug’ and pins 
across the Agena interface. The power monitors are interlocked. 

to an audio. alarm which sounds when a power failure occurs. The - 
panel provides test fnode switches which allow the operator to, a 


select manual or automatic loat testing. The automatic load testing” 
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is ‘accomplished ‘by discrete commands from the Agens. Manual 


Operation, is ‘by; use of the enable and load command switches located 


und, 6. 3. Telemetry 


“rhe, frisnt of the TIM und distribution panel has test points for . 

, fault iolstion or: ‘special, tests at the Apena interface. ‘Theaindividuual | 
power and commands are Conditioned by T/M circuits to give a status 
signal of 0 to 4 VbC.. The TIM a aosts Renerated by ifwe rand . 

e omminds from the degen ure sent to a 0.4 x, 60 ¢ onimutator, The | 
¢ ommutator’ s Gutput is Sent to the Agena “F/M System. ae ‘Thu: “Agena! : 
TIM is’ ‘recorded by AGE support equipment for later, data reduction. | . 
Ring, A of the commutator ts used for primary data and J ring = tsased” : rg. 


for pene, data: : nae : 


U=2. 6. a: 3. Resistor Lead. ee ec ce 


etct on >= e ; a 
ou ise pee * . 
a c 


T ie: resistor loud panel. provides’ ‘dynamic Aad. ‘testing ae the | ae 


Agena pawer supplies. The panel demphds, average’ ‘power which is’ os se je 


- equivatent, to normal payloud power. consuimpliag,: “apd peak power. Joss” oe 


-in.a eycling method. The’ voltage, of. the power supplies: is. ménitured: | soe ie 
** aed ae 2 ae: aac? * 


‘for drop | under load condition tio verify thas ihiertagt ‘and. vider supply 


2 capability. are adequate for fight requirements.’ : ee we ee ee : 


. - a care yy . 
L272. 6. 4 Reference Documents ¢ 


a. 7 Top Assembly Drawing” 








'b. __ Engineering Analysis. a ot a : 
_U- 2. 7. Blgck, Test Equipment ee fps se .. 
: re tain ah ea a oe he 4a So oat 
ls -2. te a ‘Purpose : 7 , *e, ‘ ; ay & » ce ae a . ; 
ss Thie -block. test sauininect permits: meastrement of the dpesimnie iter 
resblving power of the CR, cameras while, in the flight configuration. ea a 


- The measurement is performed by photographing a moving target el 


“pattern through optical ‘collinhation equipment, “which transforms the. 
“target to’ ‘an object at. infinity. -- The targets. (USAF 1951) are on a film 


*alre, 


” 











strip. whic h is nounted on the outer diameter of the film drive whet). 


= " @ 
| 
: feach Tile strip contains 157° ser pisliseds -high-c oftrust and 157 low- 
contrast identical target Ss. The targets are illuminated, “and the: iets gee: 4 
thus ferme ‘d 1S direc ted to the main instruments by the “« olliriating 
system. The velocity of the target drive wheel iS varisble between ; | 
the iiiaits: wns th. correspond to the FF MC dirce fron MAB BE VE leeity whae I 
the CR cameras produc G while: noxlding during: lest OPE EEEON: A Serve ; 7 
system 1s “provided te drive and maintain thee turget ‘drive what: et velo ity. 
a. console containing much of the servo ‘drive and meusurement portion 


* 


¢ ompletes t the : blac ‘k test’ Equipment. 


‘ a le 3 
Ra U-2.7. u- Target Drive Joe "ge an its 
“s, i he target drive, consists of the target whicel, drive mec haenistn, 


ae sya eoney : ‘und 3 a servo ¢ ontrol ete The erect wheels ais dese oe: 1] 


“tea fim torue: “These conahdt io ifthe drive éysiern | Se 





ley rately. miqusiging a chnstant velocity, of 0. J perc ent over a range. 


eee: — cok, 0: sar 40.0, 33 radi per. Second. ‘The servo, system which Maintains ©: 


OP ‘the’ constant "yefoeity. ie digifin s “ating | on a “ phase- “lock principle. an 


~ 


SM TPR “optical engoder coupled bo ihe. Saige wnces shaft geneHates; a pulse . 
“et output which is proportional io.tneibiget » wheel velocityi,. T he sic oe 


1s 


of. the encoder is” differentially yim Rdrsts {by means ofan €rror’ 

-. detector), with « a preselected: pulse. pute from: the: counter in the console, | a : 
. (this corresponds te. the desired vefoony jot She target wheed). . The . . 
resultant érror ‘signals. amplified ‘and, drives! a de" torque motor which. 


drives: ‘the target wheel, sgompleting. tie’ eegibadi lgop. . ye ° -) prs, 
ee ne ae he of he: Ca és 
_U- 2.7. 3 Optical System © i Cees ee aoe oe i oe won eye ae a PR a ee 


Le, Je o- + . , 


The optical componcate which make « up ‘the, blotk test equip? e ae ee 

ment are dual. 60, inch getractive éallimators, ‘dial; 120 inch Cees r . 

. collimators, and’ light sources ‘ana target drives;, ‘at of ‘Which 2 are’ e 

-o “mounted ‘on a ‘seismic block. “The seismic ‘block isolates the ‘opticat . 


equipment : and the cameras étdm Vibration which would degrade the" | aha 
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. U3.) Intraduction 


the ‘digits! counters” - 


‘and equipment used to handle the payload or its corpontnats during - 





regs nn INUsUPE MENS. The block Supports: a ) platform: Lafotora whore bs 


the CR systern iS mounted saich that the camera. ewe: ther fopateecol 


a 


axes parallel ta the collimator. toes sme. _— a 
a bite: ollimnators project. Ute, target inates Cher cutee de: nt. oval, 


thes ‘t turgel was locale “1 iat ifsnaty wheres Sat to the ners Pur itfatsaly Pere tle 
position, CPhe tent ts mney “het raves uwisy teeonts whee: A006 Collimater 
ft US -SO ia bo. verify the Joe ‘ataeoty af peuk fee Ut Ate thts Cismnerrsa coyssteta, ) 


The targets art: ilurinated by u Langsten far eagee Ratots listeupp Operaled cons 


- 
decund diffused to provides unaforrn HoOncohErent light. 
a ar: ote 5 aS 
Slee Ws 4. Cansolg, eer ee . - 


The )gbasole : onlains the Serve’ l ed aad sede r suppli: S, 4° 


digitab ¢: oun: Fy and ¥ printer, Inte: rial te the « onsalt: wee is of Ubi: 


“switching, elec tromit. Ss, and Mere Angee, tions between ttn: Serve, “opitac ih, 


. 
. . 


iste sufiply syute ms. tn addition Mhe t. onsole: pout: hiss’ provisions for 


i. ° 


selec uen of terget veloc ly, lamp inténsity, sed priatuut of Yargei- cae 


vielocity.. - “The printout: is a measurement wl ‘the lum: lepse between ; 
the shuft encoder pulse: as Aornpared with a pulse train de: sve lopaed by as 
U-3.0. GROUND:HANDLING EQUIPMENT (GHE). 
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This nia discusses the: Ina jor ground handling proc dur 5 
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manufacture, esi Gtorage, shipping; Agen mating. and launch, 
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‘Sunee, for trang PUrpeses, an understanding of handling pro- 


te dure Sis 6 onside red ther t: inuportssnt thian sana aareedere to tisseedarige eal 
s 
phypie ial dttistle of that: equipment, Nhe: Hime, ulster tty ieliiw wall toe, 


ese : 
at Tange doaceor ing te protedurt: gather Uhiwi eS 


es no number as prvenclor every pane ©OLGHR refecce a Nes. io 
: ‘his nligws re: liege tea Ubaee Uriswinges, te, Ngai if ae tstalerr eda: als ; 
is reputed uae ae tach apparatas. ALY drawing U7- 100% hese g 
the: ere Mollies cand slags ie tate Uber Soc program. . | : . 

: [tetris uber an such a wisy that tinge fasture might tinue: i 
ppt: r seni Maury or oe 7 anise vehoed: Varfape are Subyet. led toe pros ; 
Youd test arog and perindee: restestang. : | ; 

wlig Nine : ied ier of load? rated hianeld ing eeparprocnt is peragdically 7 
)  petesten end Carrick a valdatiin sheker showing toaidenee ol 
sat istactory proof lest. . a 3 F 
a ae = - a ; aa ; fs ae ; 
3 Ass, 2. Har eel Hurwdling. Sequeners @: ae 2 ee 7 
ie . Figure U-6 shows the. barte: i handling Sisquesne ts caied the 
and fccls in Git the hi rte: ihe hatred Is. Peeeaved an its Crate until it { 
: Ie ready for mating, with thes gece OueFy yeieie a . 
ee” mA . | 7 a - A — E , : . . : | [ 
(.- 3. 4g Conte Mandling S ; Seequeneds -_ = : a 3 
) Figure -7 ‘Shows the « omit: endlind aia as and the GIF. i 
"used from the. ume the come is PECEIVE NAS best: ist Ali uitsl 
Wus ready for nating Aue the: fairing. oe | ; E 
= 3.4 Fairing Handling Sequence | ; i 
| : _ Figure Us % shows the fairing handling Sequence and the GHE ve | 
‘used from the time the fairing is received in itS crate al AIP ot : i 
a 1S & ready for recovery system mating. ee 7. < “ 

. oe anes : Te ° a Pa i 
U-3.5° ~ SRV Handling. Sequence. a: ae ace rie 

: ee, awe U-.9 shows ine SRV handling. sequence : and the GHE i F 
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i } 
; i used from the time the SRV is receivedin its case at A/P until it 
: oe is ready for recovery system mating.” ° jen te 
2 7 U-3.6 . Supply Cassette Handling Sequence - a “ ‘7 os 
7 . . | Figure U-10 shows. the supply cassette handling sequence 
. and the GHE used from the time the SIC is received in its case at 
i Ae A/P until it is ready for vehicle mating.” oie as 
', ‘. : ma : : oe : 
q i  Us3.7- _Painting Sequence — . a). ; is aS 
: ie ; ‘FigurgsU- AL shows the painting sequencé ‘and GHE used ta, 
. da apply ‘the thermal PSuerD paint. ME. = ge oS a a es va 
' - : | . : " e P ° 
) : U=3.°3° Recovery system Mating : ‘ a - ae re ; 
. § : : Cae Figure U- r2 Shows. the mating’ sequence of the e fairing, A, 
bear ‘SRV, B SRV, and the « conic. Os a s : 
A .? a : v 


a ae sey : Vehicle “Mating Sequence ate ie ee feck are 


a a ‘Figure U- 13 shows the mating of the recovery s¥ stem 10 . / 
—_ g “thet barrel and the insiallation’ of the supply cassette. : os : . z 
. a: = | 3 1p” Vibration Test ic oadity a -f at . 
, | 4 “2 aA a, . Figure ‘U-14 shows the procedure and GHE required, to, 
; oe aa coe place tne oa vehicle on the vibration test sie as Ot ; ie 
i U- 3. 11 “ Yehiclé Collimation Loading : a 
° | = 4 a efi ee: : Figure U- 15 shows, the procedure and GHE required t to : : 
on | place the. PIL vehicle othe collimator, turntable. -  * aa 
. Se Coe 3. 12 ‘PiL Vehicle Light ‘Eeak Test po © & yah ee 
: i ; . Sa “Figure U=+16 shows the procedure and the GHE required td - 
_— a: . = ‘ ‘eos the Hight Feak test. <8 a oa gs iu ea ’ te a ae e 
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. t-3. 13 HIVOS Test Loading 


Figure U-1% shows the procedure and th. GHE pequisea 


to 0 place the: P/L vehicle in the PHY OS test chamber. 


u- 3. M4 "Storage Loading 


Figure U- 18 shows the procedure and the -GHE r bcqited to 


place the P/L “chile in storage to wait for its daunch date. 


U-3.15 Shipping Sequence 


Figure U-!% shows the procedure and the GHE required to” 


transport the P/L vehicle from. base for launch. 
- 7 ¢ 


a -3.16 Vertical Agena Mating 
-Figure U-20 shows the: procedure and the GHE peguived for 


t 


° vertical sae of: the PIL vehicle and the Agena. 


Be 
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U-3.17 ‘Horizontal Agena Mating | 
Figure U-2} shows the procedure ‘and the GHE required for. 


horizontal mating of the P/L vehicle and the Agéna. 
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SECTION V :a 


TEST EVALUATION 


ie PURPOSE - : 
The purpose of test scatuation® is as follows: : 
: a. To provide the administrative. and technical operations 
| - and analysis fifietions as required to support the pre- 
2 *g flight testing and performance evaluation, activities of 
: oe the Advanced Projects payloads. 
b..’ To develop and maintain computer s software necessary 
to Support test. =u 
‘V-2.0. LOCATION “2 33 ge 
| | These | faneeone are performed 3 at aI P ang at VAFB. 


a 
~ 


V-3.0 DESCRIPTION 
V-3.1 . Mechanical-Electfical- tical Tests 
V-3.1.1 Data Aralysis ~— : 


AS each system flows through checkout and test it is moni- 


<_- 


tored (via test data) by Data Analysis personnel for support of pay~. 
load engineers in system checkout, adjustment, calibration, and 
preparation for launch. This monitoring of system performance 
Starts with Component Receiving Inspection, continues through 
launch countdown, and includes the following: ; 
a. Subsystem acceptance 

b. System compatibility 

c. System functional - 

d. Environmental: - | oe 
‘2. Pre-ship/ storage a 








f SRV test | 
g. Pre-ship/base 
h 


a 
es + e 


The monitoring ends with launch countdown analysis. — 
During the entire monitoring, Data Analysis personnel familiar 
"with the characteristics and individualities of ihe system yaligate 
the flight readiness of Advanced Projects payloads through | 
analysis of ground sysiems test-data, and provide Advanced Pro- | 


jects management, customer representatives, and Engineering. 


Base receiving 


Payload/Agena mate 


Design the results of system performance analysis. 


Figure V-1 shows a typical test record. During an _ 


testing, the following items are checked whenever applicable. 


a.  Paneramic camera subsystem performance. a 
(1) Cycle rate = ; 
"(2) Film transport). 


(3) 


(4) 
(3) 
-(6) 

(7) 
(8) 


(2) 


(2) 


(3) 


4) 


(3) 
(6) 


Film consumption 


Exposure control | 


. Internal camera commands 


Auxiliary cameras 
Film consumption : —— 


Response ta commands 


. 
. 


SRV tape recorder 7 “ 


b.  DESIC Performance 


Slave/Independent mode . © 


. Film transport 


Exposure control ; ee 


Internal camera commands 


-Response to commands 


c. Command System Performance 


. 7 4h) 





_ Exposure control . aa 
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RIRARY SYSTEM oe a 
a ~ = . ; * ; Sie . 
Figure V-1 topic Camer’ se cake 7 








d. 


os (3) Gas consumption rate _ ; 


. (6) Recovery 





- (2) _ Slope programmer 


(3), Yaw and oblateness programmer 
(4) Stored and real time pan and DISIC camera. 
contfol , 


.(5) AtoB transfer 


(7) | Blockhouse 
(8) _s Instrumentation system control 
Instrumentation Syst¥m Performance 

| (1) Command monitoring | 
(2) Payload system status ot . 

-(3) Payload dynamics . 
(4) Payload diagnostic 

(G) Thermal status - = 

*(6) Calibration verification 2 aed ee ee : . 
(7) SRV tape. recorders ae | 
Preseure Make- Up {PMU) 


" (1). Total operate time 


a* ; 
“ i- 


(2) Total number of operations | 
(4) ° Paylgad 3 internal pressure 
_ Clack Performance a 
a) ‘Telemetry readout’ . * 
(2) Accuracy ee 
(3). SRV tape recorder ee i 
SRV System Performance 7 _ Se 
: (1) Film stacking oe 2 a ee wht a 
(2) Ato:B transfer events Le : 
(3) Telemetry and. beacon | 
(4) Re-entry events. 


Pyro System . 








- 








(1) Proper timing 
(2) Stray voltage 


s 


(3) Response to commands ; 


V-3.1. 1. 1 ‘Component Receiving Inspection | | 
"As the components are being received, all vendor cali- . 


bration data are collected, assembled, and analyzed, and the ne- 


- cessary calibration curves and/or tables are generated. 
¢ 


ue 3.1. 1. 2 Subsystem ‘Acceptance 


During system acceptance, all Al P subsystem calibration | 
data are obtained and the necessary calibration curves and/or 
tables are generated, analyzed, and distributed to the using organi- 
zations. - % oo : - 

v- 3.1, L, 3. System Compatibility ie, oe 
: ’ After paylo ystem assembly, the command syaien. 
pyro system, and ee system.are checked out and. 


verified. These data are analyzed for. system compatibility. 


V-3.1. 1, 4 System Functional | 

A system functional test is made, which is the first oppor- 
tunity to monitor. the complete payload system in operation.. These : 
data are analyzed in accordance with applicable test procedures and 
operational specifications. The necessary reports on results are 
issued. : a ee SF a 
V-3.1.1.5 Environmental Testing =. , has 

The environmental test data from vibration and HIVOS  -- 
(high vacuum orbit simulator). are analyzed to detect any system 


functional changes which may be a. result of the enviroriment. . These 








tests serve as a shake-down. of the system and enable a thorough | 


| checkout of all subsystems. ° Corona marking of the film under | 
low- -pressure ‘environment is an important function of the test, ‘but 
subsystem shake~ nis equally important. 

| The HIVOS test is the most, ‘comprehensive test performed - 

“on the payload system. This test is- programmed. to simulate’ on- 
orbit environmental and operational conditions.” Data ‘from: this 
test are used to give a Go- No-Go decision of system Aight worthi-_ 


‘ness from a hardware and corona ae! standpoint. 


-V-3.1.1.6 'Pre-Ship Storage ‘ . 
Prior to placing a payload eician: into Storage, a of edad 
functional test is performed. Nemuite of this ‘eat are analyzed to” 


. validate night worthiness. es ee 


en. o 
V-3.2,1.7 Pre- -Ship (Base) bee ling ee 7 | 
Prior to shipment to the Base, the pre-ship functional: is 
_ - used to check for final verification of all subsystems.- Functional, 
validation of pan camera, DISIC,. clock, Slope programmer, switch 
. programmer, pressure ‘transducer, Pirani gauges, “command 
system, instrumentation system, SRV tape recorder, and all asso- 
ciated fungtions is performed. for the final checkout of a “complete | 
System, _Data from this test are analyzed to hae the. ayatem is . 
fught- lcs en and cay for shipment. 
V-3. 1.1.8 Base Receiving. ° : oe ee vende 
After arriving at the base the sac thad systema is eikecien” 
to a receiving functional test to assure. that no * damage has occurred _ 
- to any subsystems as a result of the’ environment experienced during 
‘shipment. Data from this test are ween to assure that. the system 
is still Dight-warthy. 





* , Ss eR 
e . : 
’ 5 . ¢ 
. . é . * 
. . d ; 
| a8 - . i . 
7 ° 
: ! 





“Ve 3. 1. 1.9 Payload/ Agena Mate. 
‘A system run is performed. after the payload. and. Agena 
are ‘mated. | This test is used to certify payload/ Agena interface 
compatibility. All SPC 's and RTC's, with the exception of 
destructive-type commands, are ‘both negatively ‘and | positively 


 grerified, 


V-3.1.1.10 Launch Countdown °° 3 


During the ‘Laungh countdown: a functional verification of - 


- (sy 
‘the camera systems,t the Recovery beacon ‘and telemetry systems, 
° the real time command system, ‘and the primary instrumentation is 


made. These oa provide the final ready-to-launch, decision. ae 


- 


-V-3.. 1. 1, 11 Reporting 5 <a ae = a - £4 


“.. @ 


follows: “ 


a... Verbal reports are made with ‘the test engineers 


{ and other organizations concerning. discrepancies 


° and anomalies. eae 


b. A Data Analysis Evaluation Sjenmary is. issued on ° 
each test. “An example form is: included as Figure” 

cS ‘A formal report is issued on n the environment test 
conducted in the HIVOS chamber. this report con- 
; tains test objectives, test results, 4 summary of: the 


Perionmance of each subsystem, thernfat data, pre- 


‘ "+ gure data, cycle rate data, ane oy other. data Perti- 


Rent to the fest. ae er aa , 4 


* 


V-3. 1. B12: “Additional Punclioas and.Respotisibilities a 
Additional functions and Eesponeinihnes are as LOR OW Ss: 


- 





_ Reporting on test. results is performed’ in ‘sevéral ways, as | 


-; 
. 
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requiréments. 
; Publish and maintasii’ 
system Specification documents for Advanced Project¢ 


ce 
payloads= ‘ suis ae | A ee 


c.. . Establish and dosurient! the command sequence. for the 
thermal/ altitude system tests of Advanced Projects 
_ payloads. a: ; +. 
‘d. Estabish,. coordinate; and document. ‘command requir 
ments for Autorma tic Ground Equipment (AGE) which 


controls Advanced Projects payloads during ground 


| test and launch ape ions. 


so 


-Coordinate,. establish, afid.document requirements 
oar : ‘ for. ‘and monitor ‘the developmen of data acquisition, o 
Se aye systems agsociated with, Advanced. Projects payloads ; 
+ . f. “Establish instrumentation talibration standards; ee ee 


coordinate and age flight equipment instrumentation 


~ 


| ss ealibrations. ; .“ = . * eb 
- | g. Develop data reduction and analysis techniques as ae me 
required. — + es : boos 


- « . 
’ . ° @ St 
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e . 5 e° . * 2 z * 
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‘ 
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. * es : 
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‘V-3.2 Film Evaluation and System Performance ye £ 
| - As the sole purpose of the J-3 system is the acquisition | 


-£ 
of aerial photography, many tests are conducted to assure, that: thé . 


h 


system is Operating in a manner that will, maximize the. information: | 
recorded on the film: These tests‘are designed to provide a basis | Sins 


to measure the ‘quality of the ground scene that can be expected in’ 


. | flight, as: weil as the satisfactory recording ¢ of ancillary data that a 
i 3 are required: to. Saar exploit the recovered misston film. a . 


“3 7 ° ek eS Pas 
4, ».7 4 7 s : . ¢ 1 
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Wesel Ancillary Datas ee ag 1 eee 
A brief description of the purpose of the ancillary d data 

as on the film is necessary to-appreciate the requirements, for certain 

| test phases. | A sketch of the panoramic camera. format. is shown” 


in Figure V-3. In general, all of these data are use 3 





the precise geographic location at which the. camera x B.i 


along each frame. 


6 


‘flight calibration, accurately locate positions aleng: the major axis 


All cameras will contain rail holes which, through pre 


of the film as a function of lens,scan angle. The center of format: 
is located by a set of two rail holes on each side of the film format. 
| The 200-cycle time track is very similar to the display” 
used in previous systems. . There will be no ‘indication of stellar .- 


or terrain frame camera operatio as this unit is ‘now ‘completely 


( separate fram the panoramic cameras. The: time word displayed, e = 


in the data block is keyed to the format by an 2 extension, ‘slur piilse, 


of one time track bit. | 


----* a acaeaen 


—_ 


7 System time. from the clock is eccaad on ‘the film: By the 
data block, -The time wore on each frame. can be correlated with 
“vehicle and ground time. The vehicle orbital position can also be: 


- 


_ correlated with ground time, hence the location. of the camera station. 


can be calculated as a function of the data: block time word, - The 
200-cycle time track then permits. the. determination. of the time of 


photography for. any point in the camera format. This, in turn, i hag 


‘provide he data required to calculate the: actual camera Station for : 


all poirits of photography. 


There is no ‘assurance that the film 5 positiaa is the platen is 


exactly the same for each frame of photography, If this posse 
hange, there is no way to. accuraidiy determine the true ‘path 


that the lens axis made during scan, Two small, illuminated | 


“apertures, are located at each ‘end of the scan head = expote a ; 
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Si 
continuous stripe (termed the PG stripe) along both tab gine of the , [ 
( formiat. The location of these holes can be accurately calibrated . 
* to the Jens axis prior to flight, thus the actual axis path.‘ Can be 
determined on flight film regardless of _ variations in film i 
: posifion. - : : = 
_ The entire camera rocks during Seevatioa to cam pensate’ 
for the forward motion of the vehicle during _ A shaft rotation { 
‘encoder has been incorporated into the rocking mechanism that 
| ‘produces a pulse for each 19.78 arc seconds of rotation, This 
~ pulse triggers a light source which exposes the PG nod dot along. 
the margin of the format. a, : “ 


2 A sketch of stellar and terrain formats of the DISIC is. 


‘shawn in Figures v-4 and V-5, respectively. - Both formats contain 


Pad 


and fiducials. is 


_ The time data block indicates the time of inca of cS 






: a 


appropriate camera,’ The data block on the stellar film is exposed 


ONINONWH Iwid3a08 


| 
| 
_ 9ssentially the : same ancillary data; time data block, ‘serial pumber, os | 
| 
by the port stellar camera. The operation of the pISIC unitis  * | 
independent of panoramic cameras... Correlation. of the photography > 
of the pagoramic cameras and DISIC is achieved through the respec- | 
tive time words. _ , . 
The serial number of each unit is exposed on the film, with * te 
‘a P indicating the port stellar, camera. The fiducials, ‘as shown in | 


- the figures, denote flight direction, direction of film metering, and . 


-¢ 
f 


time word that is associated with the EeApestive frame. 


. 


VO! 


“V-3: :¢- 2 Resolution-Theodolite Test 
“A dynantic photographic resolution test is setae ymed on each 
asatunbica system at Al P.* The primary purpose. of 

me determine that the panoramic cameras -are adjfisted to the position 
& =~: :of peak focus, thus maximum resolution. T position ‘is determined 







id 


test is to 
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. position from nominal is shown schematically in eigure V- 6. Uf 


as long as this value is not less than n the required 110 lines : per 








by visually reading the redolution. of a stantiard’ test neck as the 


position of this target is ried. The effect of changing target . 


the maximum resolution occurs at the 0. 000 inch target position, 
then the camera is adjusted for. proper focus. tri practice, the 
peak focus is usually | shifted slightly from the nominal zero position 
to allow for ‘certain flight conditions. : " 

The secondary purpose of the. resqlution lest is the deter- 


mination of the performance capability of each panoramic. camera, 





The absolute level of the resolution reading is not of major concern 
millimeter. 1 . 

_A theodolite test is run in conjunction with the resolution. 
test. A series of six theodolites. is located in frpnt ‘of the system; 
one near-the principle axis. of éach- horizon camera and end near the-_ 
center of format position of. each panoramic camera. ‘Each theodo- 
lite projects a crosshair image that is photographed by ne respec- 
tive camera, The angles between the axes of the theodolite pro-- 
gections are known toa high degree of accuracy, thus the angular 
relationship ‘between mie Ciosspate images on the system film is 
known, , 

_A sketch of a section of a ty pical theodolite test format is | 


shown in Figure V-7. As the location of the lens axis has been 


determined across the camera format by previous SauPrsiion: it is 


possible to measure the crosshair position and transfer this position 
to the center of format to determine the absolute stereo angle 

between the panoramic cameras. ' The absolute angular relationship 
between the centers of the horizon camera formats and any position 

in the panoramic camera format can ther be ascertained by established. 


measurement techniques. , & ae 2 
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defects, and equipment functions. 





‘Resolution and iheogolite calibration testing.o the DISIC 
are done na to ayeteme test. —_ : 


V-3.2.3 Eieiconmncnial Test 
ae . 
Each complete system is guejede to an environmental” 


| test that Simulates the thermal and pressure conditioris that. are 


encountered on orbit. A complete film supply spool is metered . 
through each camera ina duty cycle representative of operational 
programming. This test is designed to assure satisfactory system 
operations during a complete mission Simulation, A major con- 
sideration is. the ¢ffect of the system on the film that is passed* ° 
through the system. oe 


The evaluation and analysis of the processed fim from this . 


test falls into three categories; photographic 7a physital ; 
# 


‘ The major photographic anomalies are in the, area of 


electrostatic phenomena that have been ‘found to occur at Preeeee cs 


between 1 and 30 microns of mercury. These anomalies, termed 


sorona discharge and dendritic static, cause illumination sources * 


within the camera system. * The level of ilimination is sufficient _ 
to produce fogging on the film of a leyel that degrades operational 
photography. Al camera ‘systems are required to pperate without 
producing any film fog from these types of discharge. 

The physical] defects that the film can encqi jer are nor~” 
mally in the broad category of scratches. The plateh rails have 


¢ 


va 


historically scratched the film; however, in this case ‘the magnitude: 


of scratching ‘is of primary concegn. Severe rail scratches will 
result in flakes of emulsion falling onto the camera filter or rear 
lens. These flakes are opaque, thus the iu{tmination through the - 
camera is reduced in thesé areas cauainht minui\density streaks on 


the film. Scratches and abrasions have been caused’ by many. other. 


-* - c - 
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| * components. ' ‘Seneelly they are the result of marginal film path - : rr 
7 . — " 7 = o ~% ee + -- 3 s as 


All of the test ‘film is examined to assure that the « camera — 


functions operated in'a normal manner. : This includes the proper 


a _ shutter: operation of all cameras, ‘as well as: the: ‘cofrect display of 
the previously discussed ancillary data. : Fe sees, 
Re 3. 2.4 Livnt. Leak Testing ey Lee mee _ os 


—erw 
: ‘The D acaamatitas camera film path‘ is shielded ean extraneous. 


light by the space structure from the ‘supply spool to: the take-up” -* tT 


. 


spools... This: design requires that’ the structyre and portions of the 7 
camera must be sufficiently light- tight to prevent, film fogging. - ‘A 
specific test has becn developed to assure that the system mecis 


the requirement of complete light- tightness. 1 he see we : 3 ‘ 
The complete system, - threadev with high- “speed be. ‘is . : aes 


* 


exposed to a bank of lights. The’ combinaticn of the film speed, 
lamp output, : and tesi duration, is ‘equal. to’ “the chengy recorded. ‘in an 


operational system that is nol programmed during four consecutive 
° 5 . e . a ’ ~ . ae = 2 “e = : 
orbits: -, - = ee ee He : 


i. . - : : . ae ae 
. . 


Following the test, the film . is ‘removed’ from the, system, 
P epienas and analyzed. The an iNary data ‘elposed by} the: camera | 

ee position of the filge” in: the . 
System during the test. The location of any fog marks can theréforé eR. é 


’ give 4 reference point to ‘ascertain’ 


be correlated in the system and thus aid in the source of the ‘light 


leak. 4 ° wy a aes 


- @? 
- 
an, e 
° : ‘s 


. & . . 
‘ » .. - rs . 
~~ * . . eo »_ * 
. e . - 


V-3. 2. 5 Readiness and Final Loading 7 : ve r Bet ge 
—- A final test of system operation, ig sonducted (mmediatély ee 
prior to loading the flight film. into the caméras. Fogging. lamps are. 


placed in front of each camera to show shutter operation. one 


. nT | 2 
= 
. 





. 


operation of each camera and the associated ancillary data. The 


fogging lamps provide the means to examine the cleanliness of the 


ial aad to loadin ing: into the supply cassette. A portion of me sample . 


or manufacturing defects. 





lens, as ; minus density streaks are readily apparent. 


are within.the manufacturer's tolerance. 


V-29 





The proseased test film‘is’ evaluated't ‘to assure Satisfactory . 


"Film samples are removed from the flight supply spools 


is examined without processing, to assure that there are no physical 
A second portion is .processed to esta-" 


| blish that the photographic gharacteristics of eachtilm emulsion 
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.. APPENDIX AA 02 0 00 Tote 
(+0) “PROGRAM PERFORMANCE:HISTORY \ 
eee: - Sy oy, : ; — % _ . “ . N a — 


Ap\-1.0 HISTORY OF SRV'S. AND THE ale PROGRAM 


AAS :SRV*s were first flown by AIP’ ‘in 1959. A total of eighi 


diftercat types of svstems have been flown to date, with, SRY! 
-Gitferest: configurations. A summigty: ‘of ‘the Digms and recoveries 
is shown in Figure AA-1. “The first SRV! s flown were two BIO” 
(biological) capsules which, were ‘onbited in 1989: “Neither SRV- “was 


: recovered, “although the Aili capsilie-w ‘was. ajected, over _Spitzenbergen. 


. 
° 
° : : -6 5 
* = - - t+. \ : 
c+ * . ue - 


AS- “1, 2° The c system was the first amet system to be flown by. 
oR AIP: tt was conceived in ‘1958 and First. itighi were in 1959, The - 


-camera’ system. was built by Fairchild with, an 1k lens system, e 


Five Cc systems were flown’ ‘in 1959 with, no _Pecoveries. and: ‘five 


systems were flown in 1960 with one recovery. The tenth flight 


mS -was a partial Syccess, since the camera operated properly, but an 


‘improper ‘Agena pitchdown aborted recovety. The capsule was | 


_Water-impacted 1000. miles down range and Sank. « 


Two diagnostic flights were ‘flown in 1960 during the C. 


| program, after the Atlantic recovery rocket failed on’ C- -8. The 
second diagnostic flight produced the: first recovery ofa space. - 


capsule. The capsule water- impacted and was picked up, The spin | 


system was changed from rockets to ihe present spin gas System on. 


the diagnostic capsules. ris 2 o rs . ee 


'~ 


AA-1.3 The C' system, an improved, c system which utilized the, 


_ Agena B vehicle, was developed in 1960. Three flights were made 


in 1960 with two successful recoveries, : Seven Cc! systems were 


launched’ in sve with three successful recoveries. 


AA-1° 
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AA-1.4 The A system | was introduced in 1960 with flights: inter- 
mixed with the Cc system. The A system was a “high-altitude ; 


‘mapping system. Four systems. were launched in 1961 with no 
recoveries. guree Systems. each were Novia in 1962 and 1963 with 


ius recoveries. = . ee 


4 


AA-1.5_ The eu System was introduced in 1961 and consisted of an 
Itek- siippiiea camera. mie “flights were made in 1961 with four’ 


recoveries and one ed was made in 1962 with ro recovery. 


u 


AA-1,6 The M sy stem folowed the cm configuration,” ‘and. con- 
sisted of a.pair of C'"' cameras  juxtapositioned at 30 degrees to, pit" 3 
provide for stereo photography. Sev enteen: fights, were made iA | 

1962 with fourteen. recoveries, and nine flights were made in 1963 


with six recoveries. ns 2 ee — a Ge a 
: e a ‘4 _ ‘ . e* 


Ris A- bee ‘An L system was introduced.ia 1963. It was a ‘larger and. 
. more sophisticated system than those previously. flows, Due to the . 
many problems encountered with the. camera system, only three I. 
systems were flown with two recoverics. | 
: The J. ‘syste mwas developed to sbisin a long r on- -orbit | 
capability utilizing two SRY's per. fight system: ‘Two flights xtere 
) made in 1963 with two recoveries out of four cupsiiles. . The first | 
J-3 eyatem was flown in S¢ ptember, net. . The one ‘ight to date 
was specessful ; and both capsules were recovered. The J: system 
‘recovery statistics are: 1964 - 13 flights with 26 capsules and Ew 
, recoveries; 1965 - 13 flights with 26 capsules and 25 recoveries; 
1966 - 9 flights with 18 capsules and 16 recoveries; 1967 to date - 


¢ 


8 flights with 16 capsules and. 16 recoveries. 
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ee Of. APPENDIX BB a. 4 
7 . ‘ .: : 3 ae é 3 7 a 
A a : : 7 . a : ” 
: SIMI-ARITIES AND DIFFERENCES BETWEEN J-1 AND J-3. 
. BR- 1.0 (PAYLOAD ‘SU BSYSTEMS 8 : 
HBL “APP Structure a ee! ges : a ° 
. - : a oe 2. s y ‘ : 
Mes a. Cone 7, None” °. ae ‘ + ot (One) 69 09" to 50.56" dia. 
i 2 Adapter => e ; ae 3 " _- Pe oy, - , . 17 60° long. mounting the a : : 
. mn e : ; *, a — : ° SS cpply cassette, DRCG, TéM F 
a » . ‘ : agit and power J-box. afi.pyro he. Se 
= . eee oie ,*" & "nox. interface plug panel, 
, : aoe = ae : vaw programmer, humidity . 
i : ; | a : ae i“ : ‘sensor. ‘and Piram gauge. . . 
Camera, (One) 60, 00" dua. s6 0 long, pete a ae ae 
i | barrel Pe . A mounting suppiy cassette. pan. WF, * 2 ie =: ; ale 
"', ° cameras (on 3-point deltas, bs _ ot He Rae ae 4 oe ae | 
: i. _ IMC programmer, exposure ‘pen: | SS 4 ee a ae as 4 a a 
a F oe Ags dare trol, aft power box. SIP . i rae " , 
, - cond.tioner, sjateiatives sensor... ° @ oa pn) ta ee : : - Sana 
| a2 aad DRCOG, af Ti Md-bex, psro i = : ae es a 
; . s . a CUrrent monvor, nitrdgen purge, a : . 
i. ¢ valve. © gy, 25 . : ‘ oe = “ . ee 2 
| ae c¢. Recovers A None A 7 . (One) 50. 56" dia. 24. 00°" slong: 
-k ; barrel ° ee oe ook _ movinng ‘the Inansfer box, a . Be 
E 3 , a _ iwd. pyro bor: Sl control bos. z ; 
; 42 ; : felt door. PML, _pitrogen purge 
= : -s 1, ie gla “valve, hot wire cutter, SRV and : 
7 : rns , : ae faring ‘ejection equipment, . | 
’ ~y € 2 / "RY Stand BSRV. fe 
d DISIC come = (One) 60.00" 1050.56" dia., == None “ee .S 
| : . “36 00" long. mounting the DISIC >" | : | ; . 
system, sntermediate roller. -- ae eee a 
7 - DISIC cycle counter, fwd. power ‘, “ a, ° 
B é-boz. transfer J- box, Pyro BS Aue 7 nm BS ; me 
° J-Box, SRV and faring ejection. . ; * - : a a ; 
a sm . * devices, PMU, cut and splice 7% ; gis See ee ee : ee 
, * _ .assy.. DISIC. and main seal era oe re a 
: cae 
| es ie ot aay. {felt doors} : <2 ae So es i a 
S252 
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"6. Ejectable photo 


/..* 
a 
. 


(One} 50. 56" to 33. 17" daa. 

32.55" long. mounting fwd. "rim 
J-box, DISIC chutes. and _ 
eyectyon equipment plus A SRV 


(1) One door for both main 


doors cameras a 
’ we = (2). One feach) dour for hurizon 
: : opucs : 
et. es ; - (4) Three doors for DISIC 
"HR-1 é@ zp Equipment ; as 3 
a. Tape recorder iNew “One eat bh) svsten, oer 
: OS SHV 3 _ 2 o 
» to Pelee data . "Ne w- Silye on bryght pubses 
: _ recorders Sata beads ° sO - , es 


9 
t Exposure art 
filter central 


é  IHOG 


PMe! 


thd 


i. Command and 
contre) + 

£ 4 iM 

be dwer 
AiSts toution 

3 Image motion 
CoOmMpensatinn 

'. Cut and eplice 

) NSIC: cycle . 

= counter : 
IHSIC, chutes 


n Yaw programmer 


2b VER 


¢ . 
New -+ Inflight porgatie 
(oatpuls tar Cac puts ¢atieraes, 
JEM, and MISIC, pins suo! 


Ihati! Serial Feadaut e.ers 


2fp aes mds feor i ie 
3200 psi leadot pan. . 
1) peal Mame cane ratels 
2 Stored v ominands 
143 meanwtors 

ter @peadagtersd ait 

Da VAC th s vs. les power 
Image My fOtnpennetion 
aeveraice by single A/P pre: 
grammer : : 


DPIC cut and splice 


New = - . 
’ al . 
* a 7 
New # 


} 


integrated inty slope programmer 


/ 








~ 
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except mounting 
“A” SI plus A SRV, fairing 
J-box, 


Same’ as J-3, 


temp. sensor J-box, = 
SI contrel box, and ejection 
equipment. . se. % 
(1) One (each) doér for main 
Cameras. “> 
(2) One {each) door for horizofi 
opucs. , 
(3) Two feach) doors for each” 


‘Sl camera. 


eed 
awone : ze : * 


Incandescent data heads, ee: 
Prefligit fixed set -- invariable. 
-_ ate Dieght -- ; : - > 

hii puts ‘for wo pan cameras - : 


and h/M. ae 
a ; 


- 


bad . 


3000.pss load of gas- 

. “real imme Commands 
24 stored totnmands 
b)4 tneanitors 
+25 VIC unregulated, 624 

unsepulated, and 115 VAC, 

490 cycle power — : 


Iinage Mmoten compensation 


“. generated within the cameras 


None 


None * 
ee. 


None 
Independent Unat- 


BB-3 











’ 1 j ae . : » 
s AB-1.3 Panoramic Camera 4-3 J-1 
; a. Scan system Constant-rgating ° Oscillating sy. 3% 
b. Lens sysiem Second generation. First generation . 7 
sa - ¢, Image motion = BY noditing entire camera. * Bi-axsab trafsiation of each — 
compensation . system, Voltage generated by - lens system. Voliage generated 
| 4 Ms AIP {operates at raver: alti- ° by camera subsystem , 
an tude than J- -1) > ; ee: , ; : 
. d. Expéatre and - Inflight variable . an ~ 38 Frenight selectpbie 
filter sania . | . 2 ‘ 
; ‘. ‘Splice sensor”. NEG = (Provides capability to _ None 
unter mix Glm types) - : . F 
(. Data recording New - Sihcon light pulser data Incandescent data block . 
-. Block | 4 s 2 
HB-1.4 DISIC Subsystem, 4-4 4 el 7 . 
aa New - DISIC nubsysiem. HKe- , Sl camera - (Positioned for . 
. : . places si subsysiem. Eas: ur West looking steilar — i 
e jes oe “ Capatility an required.) . 4 
@p-1.SIneriace - 9-4-3 Ee de Ak _ ‘ 
a. Interface, - “Sax as ie . a : . Five” 28 é ee a me 
ie Connectors mAdditéonal Connector to separate " , é te ¥, - 
° ~ ve pyro nuieee from pyro commands “. : : ‘ , 
BB-3.0 SHV i. 1-4 a “x * a5, 4 % 
BA-2 Forebsudy . ; S Sag | 3 - as ‘ 
: a.  Thefmal paint Paint added tv adjust emissitity Sune a ss | . 
to 0. 62° " “ we . 
: b, Internal alusi- New -* "Jeane: : ae — ‘ 5. 
. num thermal , 22° 4 ones as ae a. Se cy oe 3 . os 
blanket = Cou” 225 « * = a ee s %.8 ee, , > 
c. Thryat cone New - Suillenine table cutters : bxplesive boeadt he " ae oe - 
HH-2 2 Recovery Capsule and Paractyte %. ta * - ee . . 
_BB-2.2.1 External Capeuie’ a ce e491 . 
e Capsule cover ; (3) New ° Alarmnum blue bhM “a F ree ghiesin : ; ; 5 
; coating. : ; | : a _ ie bale 
: ° (2) New - 61: pin r omanes tor ten: | (2) SoS: pose Vadeow - olf « eomasers eye ° 
; e1an retéase (rb : . 
: (3) New - Cutter rek ated #0" sr SI cutters 
. «Clockwise frum J-3 for DISIC | ee 2 2 S. ° 
‘ (4) Accessible teat connector a Nowe : 2 ~ 
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©. + Recovery = 


Z a 2 palttery 

J ‘Recovery 2 
in Rey aa g. AN os programmer ; 
| a ‘3 “ Data re- 
; : cae | curding 
J =e niid2.s Thrust cone 
: a : — . a Structure © 


tb. “Interface -con- 
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e ry 
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apap as as = os me’ om 
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New - With 26 sec. time delay 





Pyro-activated | 





oven activated 


34 sec.*time delay 


4 
ee , . ‘ iz 
New - Tape recorder =° .. , ‘None | 
ia oo. a ei 
DISIC fhiim‘chute ; - None 
New - 6! pin ? : 55 pin 
. t . 
* ¢ . 
Came retre * One retro 
: One thrust cone 
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e 


~ 


« 


° 
skin 
a 
% 
~ 


ss 


om a a ° 
me: og . 8 P 
. ; eo. is . ‘e. a : 
, iP s ~ « ; . : ° F : . t- 
- > Bs ; - *, * ; : re 
oe , - 5. “Flotation : ie 2 Picea Welded to- noes of capaule _Swingdown pyfro.activated. 
ae ballast ‘s * 
- 7 ° ; 8 load limit due to new awivel 7 
z a d.. Film chute For DISIC: . For SI 
“2! 4; BR-212.2° Internal Capsule °J-3 Po ne a 
aa . . Cartographic . bIsIC’ _ . ts . -. Sl 
; a ‘ _¢ camera \ake-- : . : | 
: 7 ee ee i 
, ote Blossom TiM Repackaged and reiocated. All compenents on TIM tray. i Z | 
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ceesasecocessecsss J-3 REAL TIME COMMAND DESCRIPTION Sesccccccsvevscegs- : 
: Py ie | | 4 ne . ° . 6G a) 
oe 
ANAL-6/UHF=116 PROGRAM SELECTION 


. = e e - 
ee mec ee ewe rere we coee sees resesorse, _. ry : ® ‘ - . J 
: ‘ 


THIS 1S A 11 POSITION STEPPER SWITCH To SELECT ANY ONE OF “4 
NINE INDIVIOUAL STORED PROGRAMS. - ie 


NOTE 1 = UHF-109 (EMERGENCY aY-Pasé ENABLE/OISABLE) ‘Is USED . IN 
.  ° CORJUNCTION @ITH ANAL=-6. WHEN. UHF-109 1S IN THE 
‘ENABLE! CONGITIONe PROGRAM SELECTION POSITIONS 10 - : 
ANO 11 ARE REPEATS OF POSITIONS 1 ANDO & RESPECTIVELY. 
- wHEN UHF-109 3S IN THE *OISABLE® ‘CONDITION PROGRAM “ Saas 
; SELECTION POSITIONS 1 -THRU 9 SELECT PROGRAMS 1 THRU 9 ms 


AND POSITIONS 10 AND 12 ARE. PANORAMIC CAMERA. OFF - e 
POSITIONS. | Pai ee 


ae , : je “ ots a " . -- “ G 
Sevceceeacesouecscocesss TELE WE TRY VERIFICATION ceessecausssaeesedasteese 
; | : c aed ae ao. 


Pos / °° VOLTAGE >: | * Rochas” Pe ae “contac PCS: 2 
“+ FIVES “UNITS | EMER BY PAs§ ENA. “EMER: By-Pass, ors. 2° ON-OFF: a ee oe 
. ‘ ee ee * : : . ar ; ve at ei wget ie Soe . 
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anaL-a/yHr iia. “OPERATIONS “Ebect Novas me? 


a a a aa aa ® 4 


. 


7 THIS 1S A-16 POSITEON STEPPER S#ITCH FOR CONTROLLING THE 
ey v* - ot PANONAMIC ‘CAMERAS OPERATIONS. ‘HE POSITION OF THIS SwITCr 
DETERKINES TF THE "ON* SPC FROM THE SELECTED PROGRAM SHALL b§£ 
RECEIVED AT THE PANORAMIC. CAMERAS: A? AN- OPERAT COMMAND OR AS a- - 
- _. SHUT "DQaN COMMAND. . ° 
Cee 2 tag . THIS STEPPER. SWITCHe “IN. Ao 12108 TO. BEING CONTROLLED BY 
a: : ANWAL=6+ 1S ADVANCED BY ONE OF TWO "INTERNAL#SOURCES., THE Two 
es “Ole, © 3 « (2) INFERNAL SOURCES -aRE ‘THE SELECTEO PROGRAM ON? - “SPC OR ‘SPC ‘a 
2 oe . 29 AS DETERMINED BY ANAL=10.. - 
ae AFTER FOUR “INTERNAL ADVANCE COMMANDS ® ARE RECEIVED BY. 
“rt. sg DPERATE SELECT NO.'1e CONTROL: OF THE PANORAMIC CAMERAS OPERAT- 
toe ~1ON 15 SwITCHEQ TO OPERATE. SELECT NO. 2+. CAMERA CONTROL IS 
“RE TURNED: FO OPERATE. SELECT NO. °1- ONLY BY RECEIVING "AN -ANAL=5. 
ys ; POSITION 16 OF THIS STEPPER SWITCH IS REFERED TO aS "HOME? , 
: “ BECAUSE, THE - INTERNAL. ADVANCE COMMANOS wILL NOT STEP THE SwITCH © 
= 7 1). BEXOND: THIS POSITION. — ANAL=8 COMMANDS “ARE. -REGUPRED T0 .MOVE THE 
/ © 45+ "STEPPER SwITCH FROM POSITION 16. | 
- THE CONTROL LOGIC FOR THE SIXTEEN €26). Seta tie 1s SHOWN 


- 


= 3 a. 
= we mH Gt. 
. , = 
. . . ° 
‘ 
| ; 
. . 
e 
: 
® 


: — an THE . TELEMETRY VERIFICATION. ‘A CLS" IN THE CONTROL LOGIC 
. ee " MEANS THAT Ate *ON® SPC WILL OPERATE PRE CAMERAS. A (0) IN JHE 

ss % -- “CONTROL*LOGIC MEANS: TraT aN Sor" SPC WIL SHUT DOWN THE CAMERAS 
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‘ SPC NO- FUNCTION oe | - 
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Loe As ECCENTRICITY FUNCTION RESET. eS a 
B. YAW FUNCTION START . 
C. OBLATENESS FUNCTION START ec 


17e CONTINUOUS T/M CHANNEL ENABLE ~ — . ms 
20 AGENA CHANNEL SWITCH TO. T¢Re = aide COMMUTATORS OFF (NOT THROUGH 
INTERFACE) |, | > mee 
21 A/P CHANNEL SWITCH To T/R ee ? . on 
asp C AIORS ON {NOT THROUGH INTERFACE), 
27 ECCENTRICITY START DELAY a oe set 
bee PAN CAMERA'S REDUNDANT OFFS ALL PROGRAMS Pe : 
29° OPERATIONS SELECT ADVANCE = | ‘ | 
"30/46 (EVEN) PAN CAMERA PROGRAM 1-9.0N . ¥, 
Siva? . ‘opp? PAN ‘CAMERA PROGRAM’ 1~9 OFF : a ae oo te a 
wee = oIsI¢ oN. = ge be - a a 
woe DISIC OFF : r 
$00 «= EXPOSURE PROGRAMMER POWER OFF 2 : 
; - Slee EXPOSURE PROGRAMMER NIGHT TODAY SEQUENCE START , 
Sas - ¢@ 


S2ee EXPOSURE PROGRAMMER ‘Day 10 ‘NYGHT SEQUENCE START ae ia 


(Ts ON (AGENA INTERFACE) ~ ENERGIZES' ALL AvP TELEMETRY CIRCUITS. = - 
ae ANQ RESETS A/P CONTINUOUS “T/M, 


AP DATA ENABLE - = INITIATEO BY VEHICLE EACH TIME -PAYLOAD FUNCTIONS . 
ARE TO BE TAPE RECORDED (SEE SPC-20 AND Secm2i). 
: . ENERGIZES ALL TELEMETRY CIRCUITS. .” 
- NOTE (ef Tiece SPC COMMANDS: CAN BE ISSUED FROM THE. BLOCKHOUSE : . 
-° THROUGH UMB. PLUG J~100 OR J-101. ° ¢ is 


NOTE (ee) THESE SPC COMMANDS CAN’ 8e ISSUED F FROM’ THE BLOCKHOUSE . ‘ 
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“APae: AK BY-PASS 2 (ENABLES SRV-A BEACON AND. vy) (REVERSE PLATEACK 
: SRV<A TAPE RECORNER) 
AP-3 SAFE (STEREO OPERATE) 30TH SRY RECORDERS-RECORD) 


AP=4 ake AY-PASS 1 CENARRLES SRV=A BEACON ANOe T/%) (REVERSE ‘PLaYaacx 
SRVWA BAPE RECORDER) | 
AP=5 a/P oKuLT More: a Pit Ps ieee < 


yee aye RELAY RESET TOUT TIONS PAYLOAD TO ASCENT MODE) 


| ae al Fs “ ™. ° * ae 7 oa? 
CROoeseseretesedeseeeressse “ASCENT cvEnTS Convecccncetecesscesececsees 7 : 
. ; e : ef 4 mrs ater : ; = . Ne 


IN-FLIGHT RESET : 
eieneneedeanen! setelabmnientmieniadaed 7 bad eo * . 
ets “S1GAL 1S luitiaten aY- THE. PHYSICAL SEPARATION oF. THE. - 
VEHICLE AND THE SOOSTER ADAPTERs IN-FLIGHT RESET. INITIATES 

. a EJECTION OF THE MAIN 'D00He DISIC TERRAIN DOORs. AND. orsic 
- , STELLAR 10 1 DOOR (Rotts LOOK 1NG FOWARD). .° 
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IN-FLIGHT: RESET PLUS 100 ‘W/S (oRyIT: MODE Stenat: BACKUP? 


INITIATES EJECTION OF THE FOUR (4) HORIZON DOORS» AND OIstc a a 
. STELLAR HO. 2 DOOR (L. He LOOK 116 FORWARD) . : ne ¢ 
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e ; * i . : Re ae : i - 
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eseseceseseséagsessyes «SEQUENCE TIMER EVENTS Oesscessscesccessccessces 

Pa a ed . ° A a ae 

- ap ORBIT MODE . Bis or “ hae ie 2 a 

a eel “ ‘ ; : = : - a ‘ ; 
a . - Pac A ee os 
"| THIS SIGNAL IS INIATED SY THE poeene TIMER AND TRANSFERS 
THE PAYLOAD TO ORBIT MODE.~.IT IS ALSO. A BACKUP: FOR IN-FLIGHT . 
RESET UHF=-109 IS BACK-UP FOR AP ORBIT MODE: 





eo 
AR SIGNAL ier : < - . : S-8 
—_ = ‘ . : e a ry . 
SRY-A THIS. 1S THE INITIAL SIGNAL OF THE RECOVERY SEQUENCE. - “UPON. 
"+ RECEIPT OF THE ARM COMMAND THE SRV-A T/M BATTERYs SRV=A RECOVERY 
“BATTERY? ANO.T/M CONTINUOUS ENABLE ARE ACTIVATED. THIS SIGNAL - -:- 
IS ALSO A BACKUP FOR KZ-38 ANO/OR KZ~39 IF.NOT ALREADY "ACTUATED =" 


~! SRV-B “UPON RECEIPT OF THE. ARM COMMANO THE FAIRING DISContEcT’: wk 

| > PLUGS ARE SPUN OFF. THE SRV-g T/m BATTERY. RECOVERY PROGRAMMER ee aa 
BATTERY* AND T/M “CONTINUOUS ENABLE: ARE ACTIVATED. ~ THIS Sree  s 
1S ALSO A BACKUP FOR THE DISIC CUTTER. . 


ARM PLUS 100 M/S INITIATES THE Faraine SEPARATE, PIN PULLERS 
AnD SRV-6 MAIN WATER ‘SEALs : Se eee = ; 

TPANSFER SIGNAL on d | : a 2 3% soar, ot a: sang 

oormmeerneener marine : ae x ee _ feat eS 

-SRV-A *  OCTHIS SIGNAL. IS THE SECOND SIGNAL OF | THE. RECOVERY SEQUENCE’ 
IT ACTIVATES THE “DISIC LIGHT SEAL (FELT DOOR)» SRV=-A THRUST CONE 
THERMAL BATTERIES AND SRV-A "OISIC WATER SEAL. 


sev-8 ' THIS SIGHAL ACTIVATES THE SRV-8 THRUST CONE. THERMAL. ? 
: BATTERIES AND SR¥-B DISIC WATER. SEAL. gc: ge he Me 


DISCONNECT SIGNAL a a rs Ber Urey eo 
an a ND cy AEP en - - é o F 2 ee -@ 
THIS IS THE THIRD SIGNAL IN THE RECOVERY SEQUENCE. RECEIPT: *” 
OF THIS SIGNAL ACTIVATES THE: SPIN. OFF OF THE P28A OR -P28B oe 
INTERFACE CONNECTOR. : 


“SEPARATION SIGNAL 





THIS 1S THE FOURTH SIGNAL OF. THE RECOVERY SEQUENCE. UPON 
RECEIPT OF THE SEPARATE SIGNAL’ PHYSICAL SEPARATION (PIN PULLERS) 
OF ise: PAYLOAD AND SRV IS INIATEOs 


NOTE = TEN SECONDS AFTER, REMOVAL OF JHE SRV-A SEPARATE SIGNAL 
° THE A/P RECOVERY. SWITCH-OVER CIRCUIT TRANSFERS THE vs Si 
RECOVERY COMMAND CAPABILITY TO: THE SAVBe : 
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ee ee ) APPENDIX DD . an ; Se ae “8 
te ae . A : ABBREVIATIONS - * ee eee. 
ADAPS | Automsited a Digital and’ ‘Analog Procéssiig syetim * : 4 
ADP Automatic ‘Data’ Processing « ia - . — 
AFSSD Air Force Syellite Systenis Dividion” - . = 
’ AGE Aérospace® Ground Equipment. Cnet ae 
ANA Analog Command Link * . * a 
AIC, : Aircraft ae a PR Ss Be . ee . 2 fe ; ° 
- AO Auxillary Optics, —. a aes ee , : 
AIP - Advanced Projects: Agena /Peyload (Interface) | 
AUGGIE Augmented Tracking’ ‘Station Data Handling System ae 
AWAR > ha Weighted Avenage Resolution. a ‘ea = * ee mo | 
BU. BackUp ee pe 
‘BTL. Bell Telephone Untioratory: me ee 
' Cp A - Drag Area © | on | a : on : oe | . oe rr 
CPS | . Cycles Per Second - ; . ac: . : : e 
"CR _-_- Constant Rotating’ 
cw Continuous Wave — ° a: e078 . : 2 ; oe 
DF : - im ‘Direction Finding (Attenan) = x : ue ~ S oa 


DISIC . 
_DMU 
DRCG 
EMC - 
EMI 
‘EPS 


| FCD 
“FMC 
FMSL 
FPS” 








na Double Improved Stellar Index Camera © . ewe ee sae 


Drag Make- =Up Unit Sy 


Digital Recording Clock Generator ee ; iss 
Electromagnetic Compatibility ee ° 
| Fiectromagnetic Interference oe = _ - . 
Electrical Power System ssf oa a = es v: a : ., 
| Elastomeric Shield Material : i Seles, - es : Fe . a 
‘Film Change Detector fab . . . : ee ge | e : 
Forward Motion Compensation. rgge — f a . 
Feet ‘Above Mean Sea Lével a ee ee ve . 
ory oe 
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FI “Flight, Loaded 





. GFE. “Government-Furnished Equipment 
GHE °°. Ground Handling Equipment . 
HIC + Hickam*Field | = os. 

MIG . -_ Hermetic Integrating Gyro ce. ™ 
HIVOS High Vacuum Orbital Simulator. , 
H/O Horizon Optics. “(iIn'A/P Payload) | 

HIS. . Horivon Sensor {In Agena) | 
"HZ Hertz (Cycles Per Second)’. 

-IFD In-Flight Disconnect og 
IMC —— 7 Image Motion Compensation. 

IPS‘ ”. Inches Per Second. 2 
IR. . | Infrated - , 
IRFNA “Inhibited Red- Fumning.Nitric Acid ss 7 
[RIG oo Inter ‘Range Instrumentation Group as . 
IRP - Inertial Reference Package = . 
KIAS _ . ‘Knots, Indicated Air Speed . a. 





LBNO' -° -Lifeboat Next Orbit 


LMSC Lockheed Missiles and Space ‘Company’ 
L/B 7 Lifeboat - . : 
MDF = Mild Detonating Fuse - .. are 
MIG | Miniature Integrating ed ees 
NM Nautical Miles 
NRZ g Nonreturn to Zero. - 
OS FG Orbital Sine Function Generator 
PAM * Pulse- Amplitude Modulation 
PCM — _—— Pulse Code Modulation": « 
PMU : Pressure Make-Up'Unit. 
_ PNO © Primary Next Orbit == -— me 
POHCV Pyro-Operated Heliutn Control Vaive +. 
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RF 
RFI 
RPC: 

“RPM 
RPS 
R/E | 
RTC 
RV | 
SCR 
SHEMYA 

SLP 
SPC 
“SRTC 


i -*Payldad Vehicle 


: Revolutions Per Minute _ 


Parts Per Million . i ° 


Primary Propiilsion System seals 


_, Pulses Per Second 


Palse Repetition Frequency. 
Pulse Repetition Rate an - 


Payload ET te 


Pounds /Square Inch 


’ Pounds /Square Inch Absolute 


Radio Command, Rate of Change, Resistor: Capacitor 


; .Radio Frequency $ 


ea . e 


Radio Frequency Interference 


_ Revolutions Per Cycle. 


Revdlutiogs Per Second | be ie 
Re-Entry | 
Real Time Command, * 2 = * 

Recovery Vehicle (Re- Entry Vehicle) 


Silicon Controller Rectifier ° 


Aleutian Island 


Silicon Light ‘Pulser o 


Stored Progra m Command 


Secure or S- Band Real Time Command ° 


t. : 
SRV . © Satellite Recovery Vehicle — i 


sie 

8 SIL 
SS 
SS/A 
ss/B_. 
SSIC 
ss/Cc Cc’ 
SS/D 


4 


Supply Cassette 


' Stellar and Indexing - : 


Subsystem 


Spaceframe Subsystem 


Propulsion Subsystem 
Electrical = = : 


Communications and Control 


Guidance and Control: — 








a 





7 Subsystem L (Payload) Se ue | % _— 
i. ee 2 Satellite Test Center. ke ee ae 
SV - . _, Sunnyvale, Satellite Vehicle | | 





4» TDR - | Timing and Data Recording | 
TRL *. Transistor /Resistor Logic. : ie : 
Tic 7” _ Thrust Cone . care a see 

TIM ees Telemetry (And Instrumentation) a . 


T/R , Tape Recorder - 2 a7 Se , 

‘UDMH "3 iUneveceteieal Dimethylhdrazine a ee” . ; 

UHF. — Ultrahigh Frequency’. ; : ‘ 
3 VAC ; Volts Alternating Current pe ; ¢ P 


VAFB © Vandenberg Air Force Base 
VCO - any Voltage-Controlled Oscillator. . 
vpc . _ Volts: Direct Current — 


* 


. VHF ot Very High Frequency 
V/H 


, Velocity /Height Ratio . oe % oe eS Ss - 
W/S | *- Water Seal-(And = | cot : a. se 


“WTR , Western Test Range 
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: 7% 
ge oe aoeeny 
a 8 "Term . | ms oe "Definition — ye - : 
. Ablation (ablative) tn; areospace usage,. the removal and carrying away of surface 

; |” mpterials (usually as & means, of dissipating and dispersing intense 
ar f concentrations of best). The erosion of the lining of a rocket nozzle 
‘+ or the exterior layers of an ablative-heat shield on the SRV;: as it 

. ¢ and fakes oft the form of glowing incadescent partizies in 
. — Ket blast (to carry away the accumulated sur- 
on ae ae cee “face heat before it can Apnetrate to the interior layers, which thus * 





remain ‘relatively cool). 


Absorptivity-to- -Absorptivity is the ratio between the radiant energy absorbed by a 
Emissivity ration ~ " particular ‘surface or body (most of which is re-radiated), divided 
lof thermal radiation) - ” by the total’ energy reaching ‘the surface ‘ or body. ° * That energy . . 
a: which is transmitted by re- - radiation ‘usually emerges ina changed 
range of frequencies. Emissivity is-the ratio between the. energy ? 
input absorbed by the-surface or body and ¥ IR energy emitted or =~ 
e-radiated as an output from the surface or body. The relative ri 
’ ; ” > balance between the thermal input ratio and the output ratio is still 


* 
+ 


~ 


: ge " angher ratio (a ratio between quantities that are themselves ratios), 

= | whieh determines the portion of the total energy input retained for 
. - use of the satellite in rto maintain the desired tempers. a 
_ ature range. Because the J-3 satellite is jn the earth's shadow”. 
" during approximately half of each orbit, and is in direct sunlight . mo 
. ) " \the other half, a cyclic pattern of heat ebb and flow occurs during: 
* each orbit. The choice of thermal malerials and the. patterns ‘of 

their application in different parts of the vehicle are two of the A, 

metheds used to control the muneranes within desired mits in 


". 8 a different parts of the satellite vehicle. - | a 


a 


= ' Acquisitiod (data _ The act of soquiring or gaining possession of issmt item or object). “sp 
acquisitiocs or vehicle ‘in data acquisition, the Sct of accumulating or ‘taking possession of 
. acquisition) data or mocitored status and operational information,. usually by 
/ means of a T/M signal. Vehicie acquisition is the act of taking . ' 
° . "", Command of 8 satellite vehicle by locking onté the vehicle with the 
: | ‘tracking radar as it comes over the horizon, and by méate of 
: _ 7 appropriate electronic signsle (which are usually peculiar to a par- 
” oo. ; _  pular vehicle for protection agsinst unauthorized commanding of 


| ae 
. s me bd 
a 
. 7 









t ANA icommands) 


. 


Analog command 


(or signal) - corresponds closely. to the applied: jnput: (AS pictyre’” type ‘of signal. 
- i ae fe. g. : z sine wave: -functioa). rather than one in which, discrete step: 
. 7 . we 4 levels are used. |. -4 step-f: spetion ‘signal is usyally ‘converged in com~ | 
ae ‘ puterized sata dling to a; ‘binary code signal. Aa analog sigoal is”, 
» usually ‘process. rane Somve ring i it toa formal a ag a language. ; 
as qa bur requires en atalog: ‘type compurer-to do 50. ye gn a oe 
° J-Aneillary ‘Subordinate, or aizitiary taztesbory tautpmmesit: "Playing a support 
(equipment ¢ data, etc. . ig roie.or functic a os 1G To Pet an 
5 Thai point in the o bit” of art, eitth sitduihe which is farthest ies . 


‘Aporee ; 
Argument of perigee 


Acm , et 

{an electronic com-. 

mand to the pyro- 

technic subsystem. 
| " "and tbe SRV) 


Ballpark 
| (an SRV Recovery) 





| next ‘pass over the ground station. -- ce 7s 4 nn 4s 


. the satellite) opening up two-way tommnaization with the satellite until 


the vehicle ‘ ‘tades" _ over the borizoa The means of re-opening _ 

i 
communication are thea locked ai or disabled until an imerval” 
command re-enables ie means of. real time communication for’ ‘the bd 


: Analog or puta Agraphic-type) conimands transmitted to ee. 
“Agena: via the VHF command link, operating at radios radar frequencies 


lower than the CHF bandwidth, ars * 


A continuously variaple. Signal or conimand: the outpiit of which: 


. ‘. _@ 
“earth. . . * cans ; Re ee oo 
. ” %e oes = . _ 


- Tne angle measu 22 ae: orbit: plane from the ‘ascending node to: . a 


} ; 
perigee in “the direction of Satellite motion, — “foes oe di “: 


NOTE: The ascending node of an orbit sis the point where the: sayeline j 


crosses tne fundamental’ plane (the equatorial plane ‘of the . - 2 


earth) moving northward. 2 2 te ay tae wie 


One of a sequence of commands (ARM. TRANSFER. DISCONNECT. 
SEP4 RATE) required 10 prepere the SRV for de- orbiting and recovery. 
kis preceded (in the Agena ortital timer) by the Recovery’ ‘Engble . (- 
command, and’ is the enabling’“commaad to start the, recovery ame: 


which thea sends Signals tothe SRY aad the payload systein to make, 


preparations for SAV departure from = satellite vehicle. 


The outer limits of the expected area for recovery of the ‘SRV. Also 
used as slang for aoy such arbitrary approximation of the ‘working 
area or similar allegorica} limitations on a proses or posers 


Beacoo, general: A signal station or device producing a guldince 
signal. The Agena carries a radar beacon (setually-a transponder) 
capable of “sending and receiving radar siguais to aid the tracking 
radar systems to “lock ca” and adjust the radar ‘signals. to and fro: 








* ” 
«* 
. 
, 8 
9 
at 
s 


i 3 z r Pe ae : ie :. the Agena for maximum effective information flow Each SRV carries 
: a, = S53 7 ert. oe pulse repetition-type. ‘beacon (each beacon with an individual ' ‘Sigman , 
o “ 5 : Roar ture") for tracking the'SRV during recovery operations. The beacon ss 
a i : > ye | , (or the beacoa-transponder} ip an essential part ‘of the Agena ‘Command 
| : a : us : and Communications link. 
; 7 . Binary ; " Double. or condisting’ ‘of two parts: . = 
Pe lg ot. & pe es electronics logic. a two-state device capable of ON/OFF. 
tie fete, SOY ga ‘ YES/NO, First Level/Sécond Level, One/Zero types of choices. a 
: 7 7 btn binary, computations, cout in 5 sews of two or to ‘the base nla 
‘ a = eS Such numbers’ are expressed as # exponents of two te. g..2 x "342 = 2 
; : 5, oe Bat, 2422 2? 2-4, 24222 223-8 ence _ 
: = any ’ octal, or higher powers) may be substituted in’ such calculations to’. 
' y. o 1 ow ‘shorten the computer programining time or ‘computer subroutines 
: ; " Bit . _ ates ‘The Separate elements (pulses. iwohtage levels, de. ’ from which *. 
: oi (bit ‘of data or . uae electronic daja’ words or fanctions are sonstructed in electronic, | : 
information) so logic systems. Alas, the -separate binary | bits of data or ‘symbolic ee a 
. is es oe : a : logic elements. by. which the data-are transmitted, A basic ‘unit in ve 
7 ne ee ‘ : gt : ; . a "any machine language by which computers and similar electroaic. : } 
2 ae oe tex devices ean be programmed ‘for, communication-er computation logic 
. Blackqut sone an : The * commimicétions blackout” _OFr fading a RF t#ensmission during - 
(in¢elemetry “7, 4% the interval a’ space vehicle or re-entry bodly (e g . an SRV) is 


commynication, oa passing through the ignosphere’ or where'an ionization layer has 
beacon tracking.etc.) built up on an ‘antenna or other radiator of RF energy during re-egtry. 


*. which blocks radiation of energy from - nates, . . a 


. 2 


Booster - sf The THORAD first- “stage rocket booster plus the booster adapter 
z . : r nme ‘ | ‘ -- Rye . ka 
a . collar ; 7 € % é : oo i x 2 


° 


sat a 
* 


Boot A Nexibie. light - digit membrane amound the lens opening for exch 


» 


o,er * 


_ 6 optical boot). . camera lens (except The DIC ue lea lens, which has rigid. $ 
a. | recessed mount requited ter precise. aligament ‘witht the satellite c 
> | vehicle). The boot-allows the. camera system-aad space frame i 
atructure to Nex in. rejation to each other, without leaking wiwanted 
_ light isto the film path civitied as the lend Socks oui through the un 
_ . - covered omtleal ports ‘after the, doors (or cover) over them are eyected , 


. . = * 


is . ° a Guring ascers: ce -* pes 


Cartogrepié ¢ camera, A precision ivacitag-typa camera ravisig a. carefully calibrated low- ‘ 
i: . distortion lens, a calibrated flat-field focal plane. and wide field 


aver tte angle icovering 10 to 90 degrees « across the fiducial marke. and up e J 


2 
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oe Term - «os Definition” | : 
7 = 420 degrees in a few advanced lens designs) designed specifically 
| for photographic/ petogrammerri: mapping secnniques: 


Cartographic / “te 2 A camera that tales: simultaneous terrain and stellar photographs for 
geodetic camera = +. photogrammetric mapping. The stellar lens (two steliar ‘lenses on ie j if 
eo oe the DISIC camera) has a calibrated locking angle between the stellar 
Se optical axis and the optical axis. of the'terrain lens falso calibrated. ‘ 
for photogrammetric : mapping); iThe stellar photography as used for - 6 
geadetic éontrol in much the! same way as stellar photography made © 
with a Surveyor's photetneiodolite ‘én earth: 2 “gah 2 os ou 
Cartography ots The ot and science of making maps, or pertaining to the making ot ° : 
(cartographic) .- such maps or charts.- gue . ° : et 2 
‘s a8 - ee . 
Cassette a container for holding the film supply before exposure and the ex- os : : 
(supply cassette or | _ poged film taken up after exposure in the cameras. The filmis . ie a 2 
take-up cassette) ; uswally stored on spools within the cassettes; except while. passing. . oT 
aed ; a — the supply cassette through the camera,to the take-up cassette. art ae 2 
“Char ‘ . a | ., Paria: coauaibaes or carbonization of eae layers. of ablative | eee gee 
"(on the ablative heat ; naterfal on the outside ‘of the. SRV heat shield during the heat-of 7 . 
: ahield of the SRV) . supersonic fe-emry into the. emops phere: The charred portions. i? : ie 
s " Nake off in the sirstream, carrying away. most of the heat from the 7 
aa: "|! inner capsule. oS 4 woe : See, fe 
Chuted film path : sedanpabes box-like Structures enclosing the DISIC film paths 10° tee ee 
(DISIC) . the SRV‘S, to protect the fast films used in the PISIC Seon extrant-. ee 
7 : ous light and radiation expostre. The. DISIC filmy advance more, : ee a 
_ " Sigel along the paths to the take- -up cassettes than do the’ CR fijms. . a : 
" * . go need greater protectron. | : oo on a. © eo es a i eigen ¢ ie 
Clutch, 99/101% A twor position, variable- drive, geared cluteh in the ‘panoramic: 
ae pie a + cymera to adjust the rate of film input/output to compensate for , a « 
*. manufacturing tolerances necessary in the filrn metering rollers sae ee 
‘other-parts of ‘the filmi. metering equipment of the panoramic cameras. es 
Cammanate’ ™ tk technique rT) telemetry by which a rotary setapling switch : r 
(telemetry) =e . (commutator), is ised to sample data from maby instrumentation : 
a a Pe points or sensors and convert.them toa variable voltage, pulse train 
wi s Pa! - lorjequare wave train} feeding into e VCO (Voltage-Controiled ; oo 
+ ie er : _ , Oveillator) of the telemetry transmitter. The iength of time each ° 
, ae Fe -. * point: j» sampled (pulse width) depends on . the number of points on os 
S <a on “.  .the rotary switch and the speed of rotation. , fe Oe 
oi dame an Can ae Oe ar ; ee eee ie ea or ae 


© 
. 
oN ae 
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_ Term 
Converter (DC to DC) A device which ears direct current from one voltage to another. 


Corona _ In electricity, the crown-like electrostatic discharge which envelopes 
(corona effect) the surface oa wire or component under high voltage (or lower 
voltages in the presence of high vacuum) once the dielectric strength 
_ of insulating materials has. been exceeded or broken down. 


* DD 250 {form} A formal document prescribed by the Department of Defense (DOD) 
for the acceptance of major items of procurement on US Government 

¥ or-DOD contracts.‘ it transfers title to the property from the manu- 
facturer to’the US Government, so that the.vendor can be paid on.an 
increment of the contract. ; 


- A three-phase electrical system conngcted in such a way that the 


oO ‘ : 
* 
. ’ * “. 
. e 
. . 
' 


Delta- connected 
{delta connection) ~~ corresponding windings of the three transformers form a triangle 
; (or delta). a Sed ae : . 
Detent . {Pe That which locks or unlocks a movement ‘or mechanism (e.g.. : Z 
e ges. Sn catch. dog, pax, or ratchet). _In J- - sygtem terminology. the : 
ms e 8 "gs, mechanisms by which ‘the: rotating fens and oscillating drum were 
: } locked together during scan of the J-1 cameras, and the“engage ment / ” 
disengagement of the yaw function generator ‘and the oblateness 6 
ae SS function generator-to the same drive system in the IMC slope - : 
; programmer. : 
Digital — Pertaining 80 numbers in the digital system (1's, 2's, etc. ‘through 
(data) ; 9s, plus the. zero symbol),. or to data expressed as such numbers, 
r (computations) ; including the binary 4 used in-electronic digital computers. Such 
(computers) : computers operate with numbers expressed directly as digits (1's 
2 - *, and 0's), and require a farmal machine language (as compéred to 
analog computers, which operate on a graphical principle). <a 
Disable. ; To open a Jockout circuit or device which prevents the receipt or 
° (as electronic command) action of another command or function. ° - a , a 
Discrete ’ Composed of separate and distinct units or elements. = ° 
> Eccentricity : State-or degree of being eccentric {as-a planet's orbit. which is 
{of an orbit) © _ ubually elijptical), and containing portions of two or more'circles 


(Also see elliptical not having the same cemer. Also deviation from the centr. or 
or ellipticity) ; ; having a nonconcentric location within an ellipse. ; 


. ‘ 
- s . *- ¢ 


. 
. * 
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Herm. ae Definition fk, te . ‘age 

Fiducial marks * “Sets of collimating marks (or gimilar- ‘devicesy. built into.aex ial: Sat ot oe 

(in a camera) 4 comerts and peatevering: calibrated images on ‘the: photograph i asa ' % 7 
= _ set of fixeg reference points, The usual purpoas of such marks is ° : x, ; 

- .to ‘locate the Principal ray ‘or Point wane 4 geometrical. ‘center of, a . ’; 

‘projection, as the initial reference point fom amish angular dis : sare : 2 4 

tance’ and directions to other, image points are measured by photo-. _ 4% 


‘ ‘grammetry . a8 ae ~ Tas ‘ ' is 
| ‘ a ae er be 


Ephemeris. i Tabulated gate aiieing the assigned ¢ or anticipated ‘location of a : sete 
. celestial body for regular intervals of time, distance, or angular 

velocity. Specificatly, sat a, man-made earth satelite or space et Geek . 

_ | probe, the calculated or observed position from a table of. i tracktog_ 


data at regularly spaced increments of me, distance, Or velocity. a 2 


‘ : a be . * 
Enable ; : Fo closé a lockout circuit or other controlling device by a prelimi~. Senses Be 
(as an electronic ; ‘pary command which must be received and executed to “enable” ' _ . 


command) . * glowe an otherwise og (ockout). circuit -path before the primary” ae a 


ar ‘ command or signal is given for execution of: some function or: event, es : 
usually of w critical nature. 2 | bya “ . ee 
Electrostatic The usual problem eneunteres an passing film through unpressurized. as 
phenomens, : ' camera Systems ina vacuum. Ly the coruna discharge. or electro- | ** 
(corona markings | = Static discnarge, between layers of film. The markings on the film . rs 
on film) ma take severa! forins. but the dendritic lightning (forked or branched | " _, 
black lines €xposed Ly a lightning: like flash) is the ‘most ‘common. a. 
~ 7 Next as the “heat ighening™ t ype of mark, where the electrostatic 


: +. _ path is diffused over an area that may be several millimeters wide : 


aie across the width of the film. These: ‘are usually. " ‘negative- Géneuy” 
. ’ ’ marks, where expused silver appears. to have been removed from the 


. ‘emulsion and 1s lighter than an adjacent exposed area. Positive- Sf 
: : ; " density (darker) markings ‘also occur: Vo ; SENS ; a. : te 
Flip-Nop . “An electronic cevac® having iwo stable states and two input terminals -— oe = 

F land magnetic flip- corresponding to these states. The device remains in either state . oe 
| : until caused to change tu the oher by application of the appropriate ® 

js signal. It serves as a switch in some electronic applications. A 
magnetic flip-flop is such i pustetie device, with an ‘input which allows 

it to function as a singie- state binky counter. (Also see ‘multi- —e 


Q , vibra.) , . a ee, Mi 
. "4 


ty “ * . ¢ 


Format (literally, ‘The frame ‘of exposure, or limits of optical coverage, in each’ 
ehape or layout) * picture taken. . se: 2 oe Be “t : ies ; e° 


* 





a 


am as oe ee oe = 


r= 


7 


- 


. 
ee om ea: 
+ ‘ “he 
oe) : 


« 


« 


— a oe oe oe 


¢ 


t% 





| oS ae .% ‘ = 
- ; Term ap patiaiics : . ‘ 
; Geodesy or. The art and acience of measuring the size and shape of the geoid, ‘or 
ae (geodetic) + planet } Earth, and determining ‘precise celestial and geographic co- 
ae | ~ ve aan , ordinates for objects or points of interest on the geoid. Geodetit: : 
ree £ ats "Pertaining tthe acience of geodesy. eo e. 
: Hardlined, A ‘command, signal, ‘or TIM moniter transmitted over FA wire in the 
: # (command or TM. - umbilical cable (or a teat cable during test operations), rather than. . -- 
signal) ' by usual means of ares? Grequency) ‘transmission for remote 
7, | F control. eo 
= + Hermetic integrating A rate gyro in a eo sealed container, used to sense 
- gyro: differences between the inertial reference attitude of the gyro and the 
Loe | + attitude of the vehicle. Generates a signal proportional tothe 
feet. 5 Oy _ difference or rate of change. ; a . 
Hertz (Hz) rae _ Wavelengths in the ratio frequency bandwidth of the ‘total aleckee: 
F “(Herteian waves) magnetic spectrum. Also, the unit of frequency equal to one cycie ee 
ae an per second, now used in Liew of cycles per second (cpa). (A actation 
foe % : el -2f 400 Hs for electrigal power to the Agena guidance system to. 2 
a ee - sa . : ; sapivalem to 400 one.) ) a oat = ae —— a 
i‘ Honeycomb ‘Two thin iaheets of metal, bonded sandwich fashion 4 Eopen | : 
(structure) oe ends ofa netallic (or & sin- impregnated tiberglas) honeycdinb 
5 structure. his a pure monocoque design. in that the entire shear,’ 
ae . . campresasive, and bending stress loads are distributed throughout 
\ the walla of the cells and:tht eng plates in all directions from an 
sO 7 2 eee _ applied load. Bt has exceptional rigidity and strength-to-weigtt ratio : 
; "when properly bodded.” = - ot Wee me ee 
Horizon optics Resuaty Rex ises cameras, maunted one ‘oa each side of each pan- 
° oramic camera, to photograph! the horizon oe either side olthe * 
: .eatellite track and provide quik attitude reference for the panoramic: 
formate on the same panoramic film: x. Ks : ; 
Hypergolic | a A chemical combustion reaction ce. ignition occurs. on ‘contact 
; (ignition). . Of the chemicals, | with no external source of heat to kindle 
s the reaction. a ee ee ae 
image place ‘ ‘The focal plane at which the images formed by the lens are brought =~ 
‘ (of a lens) . to the sharpest aversge focue in _o system. ° ; 


cick it acts; most | 


. 









.* 


ia prodect of the average force applied multiplied by the time Curing * ——s 
ete oS ee 








infrared an 


. Unfrared abeorptance 


and emission) 


* 


Inhibited red-furning 


nitric acid (IRFNA) 


Integrate 
(integrating) . 
‘(integrator) 


Interface (noun, as 
' the mechanical or 
. electrical boundary 


‘or mating surface(s) 


of a system or sub- 


systerd a 


Imerface (verd, as 
the ection of an in- 


tegrated joint effort) . 


lavertor (DC to AC) 


_ golically fon contact, without’ an external heat source or outalyst to 


To sum up or make whole, as by use of integers (integrals), as ‘ie: 





, ; ‘Definition - 

The portion of the electromagnetic spectrum just below the red end of 

visible spectrum, in the wave lengths from a oximately I !2 micron 5 
to 24 microns. Also, the energy emitted on spectrum of 

frequencies ‘as-a result of the conversion of solar energy striking a 

surface and being absorbed. and transmitted (rezradiated) or emitted 

after absorption (particularly the) jabsorption of ultzaviolet and optical 
frequency rediggion and its.emisgion or re- ~radiation in the infrared : 
irequencies: such as occurs with optically transparent and/or opaque 
materials). 


- 
e 


A highly corrosive, poisonous, and volatile liquid which unites hyper - 


initiate the chemical reaction) with various organic hydrocarbon fuels. 
It is used as an oxidizer in a bipropeliant rocket engine system. In 
the Agena rocket efigine, the other propéliaed for the Diprope lant Mee 


' pocket is UDMH (Unsymmetrical Dimethylene Hydrazine). 


a 


mathematical calculations or the algebraic: summing of voltages in’ < se - 

- electronics equipment (e.g... the. OSFG slope’ programme? voltages,’ f. 
in the sine wave pofentiometers) to obtain the. desired. Oe, ae = 
voltage level. i veh eee aa 3 


A surface (especially a plane surface) hecesiaee @ common atoms 
between two bodies or ‘spaces. in general aerospace usage, it is also. : 
comsfionly used to denote the physical boundaries (mechanical or , 
electrical) at which systems and Subsystems are mated or joined into 


. larger or more complex elements (e.g.. ‘the satellite vehicle, which 


comprises the Ageria and the payload section; each containing verious Z : 
Systems or subsystems designed to perform specific.tasks or functions, - 
and which are integrated at their interfaces into larger and more com- 
plez systems utilizing the functions performed by the smaller systems 
and subsystems). “— ; 

The term used allegorically to denote the boundaries of areas of 
responsibility (and necessary intercommunication at those boundaries) 
between individuals, departmeris, companies, veodors, and customers 
to integrate idaas , aatisain, and hardware into a unified complez 
system and the ocparate subsystems thereof. 


A device which converts DC into AC, “either by 8 rotating device or an re 
amplifier which inverts the polarity of « circuit a — 





i 


r , 
. 


wer Gs es an Ge a ws. 
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- Term 
KIK-ZORRO and 
KIK- ZEKE 


Labyrinth . 
(Labyrinth vents or 
valves, and instru- 
ment or CR camera 


labyrinth) 


Launch window 


Microsecond 
Millisecond 


Modulate (as in radio 
‘or electronics) iFre- 
quency ot amplitude 
modulation) 


Manocoque 
(structure) 
r) 


Motor, hysteresis 
syncroncus 





Definition | 


‘Secure commands in the UHF (ZORRO) and VHF (ZEKE) command 


links, designed to prevent unauthorized commanding of certain 
critical functions in the satellite vehicle (also see Secure commands) . 


An intricate mare of passages... As used in J -3, air passages or 
vents to drain off internal air pressure in the camera section during ; 
ascent; 80 constructed as to block the passage of light through the 
maze. . ne ° 


The time slot or interval during which optimum conditions for _ 


launching a satellite or space probe exist. The relative position 


of the earth and sun for maximum photographic effectiveness (mainly ~ 
an = northern hemisphere) is one important consideration in deter-- 


: mining the optimum lunch time for 3-3 satellites; clear weather for 


optical tracking in daylight after liftoff is ancther. 


- ‘That which gives form, origin, or. foundation to something enciosed . 
or embedded within, tf. “as a mold for casting. In electronic logic 


circhits, the arrey of binary steps or logic elements required to 
devélop the range of discrete points (voltage, current, resistance, : 


tte. 4 necessary for the electronic logic to perform the computations. 


or range of step functions required as the output. The logic matrix .. 
ofteg uses combinations of transistors, resistors, diodes, and relays 


.to do this, bg 7 ~ . o* no 


See "Prefixes" 


See " Prefixes”. 


¢ 


The process of producing a wave, some characteristic of which varies 
as the instantaneous value of another wave cilied the modulating wave. 
or modulator. Waves in RF electronics for satellites may be modu- 
lated by imposing & modulating frequency wave on the signal carrier, 
or by amplitude modulation ‘in which the voltage amplitude is varied. 


A stiffened, light weight structure in which the outer skin is the 7 
cipal loed member for compressive, shear, and bending 


iy 
‘ 


- Nitec el ayectaoaten electric L motor which starts by virtue of the 


~ hysteresis losses induced in the hardened- ~steel secondary member - 


by the revolving field of the primary. An ituction-type motor that ; 
i eee ee re rate at uhich the rotating | 











: Term 


or multiplexing of 


radio or TYM signals. 


Also, multiplex 
operation) — 


Nanosecond 


Nodal point 


{of a lens). ’ 


Nod angle - 


Nod axis 


Nomograph 


Oblate 
(oblateness) 


Orbital sine function 
generator 


| Panoremic camera 


vA graph that enables one by use ofa ‘straightedge to read off the 7 ; 


Definition - .. | 
tield in the windangs revolves, induced by. and directly proportional 
to the frequency of the alternating current fed‘into the machine. 


Multiplex (Multiplexed The simultaneous transmission of several functions. such as fre- 


quency, amplitude, or ‘waveshipe, over one. path without any loss of 
identity of each function. Also, the stacking of T/M signals having _ - 
different characteristics tor such simultaneous sransmissien over a 
single path. me 


eee ‘Prefixes” 


- . 2 * 


: ; Either of two points on the axis of a lens, such that @ ray entering 
/ the lens in the direction of one leaves as if from the other and paraliel 


to the original direction. Rotation ofthe lens about the rear nodal 
point permits répid movement of the lens through large angles with: © 
out image distortion. It is also fairly close to the center of mess ~ 
{or balance point) of the lens, soa minimum counterbalance momentum 
is required to vee upsetting the satellite under weightless oe 


: 4 , The angle through which each of the panoramic eameras rocks during * 


‘sean to compensate for forward image metion.. ‘The ‘rocking or nodding 


. action puts the: b,image motion compensation into. “object spece” (tracks, 


the object during the forward motion of the: satellite), rather thao 
having the’ lens translate in line of, Night on & cam to track the age. 
as it moves during exposure ("image space” Ic). % 203 : 


The ‘shan about which each camera rotates during each scen to “nod” 
the cameras. This “tracks” the object as the camera moves forward 


‘during the exposure interval for each increment of film as the slit fa 


Sperture exposes it. 7 3 pare 7 = 


e:- 


value of a Sependent variable. when the*value of the independent ; ° 


‘ variable is given. Also, & graphic ciate of” numerical 


- relations by any of various oysters. 7 . “Pus 
: The fattening at the poles of a spheroid or fattened sphere: typical 
of the shape of the earth. - ; : : 
The image metion compensation sine hacia generator. bis 
. | =) 


. ° 7 2 o3 : . . * 


A camere that covers 8 wise field of view (in ose direction only), with 
‘a Lens Kaving  relatively'sarrow fleld angle of coverage, ‘py sweeping | 


: the jens tirangh sare dorjeg we epimers yale The format is long 


se: 
ee, 
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* 

° 
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’ Term‘ 


Pancremic eee 


system . 


Passive thermo- 
dynamic control 


see oo " Definition eae 





o 0 °p eee 


and narrow: and is usually exposed by means sof a travelling slit. 
‘eperture coordinated with the travel of the lens through the arc to 


- * Sover the desired field of view. 40% 4 . 


A system of geometrically located, sceuceiely calibrated holes _ 
located in the. film path (on the guide rails) used to compute and 
correct shrinkage and postionels errors of images on the pencremis. 
films. ; 


A method of heat energy control in space in which beat absorbed | 


from the sun or from the earth's: albedo (reflected sunlight from - 
earth) is either absorbed or re-radiated to maintain desired tempera- 
ture control in the vicinity of specific elements of the orbital pay- 


"  Joad system. 


Perigee 


Petzval lens” 


(Design) 
_ Picosecond - 


Pirani Gauge : 


Prefixes: 


Millizecond 
Microsecond 
" Nanosecond 
' Picosecond 


R-days 
(R-1, 2. 3.6, ete? 


* % 


- That point in the orbit of an earth satellite which is. ‘nearest the © 


One ten-thousandth of a secohd (1 ; 107% 
‘Ou: millionth of a second (1 x 10° 6, 
*, . One billionth of a aecond (1 x 10° a . : 


— : ei oe 


A a design featuring high resolution over a relatively narrow field 


: of view end moderately = focal ‘enetas, euiued ner its originator. 
‘See "Prefixes" 3 : e Hy ES are ae 


“a 
8 


A vacuum- measuring gauge reading in microns of mercury above an: 
absolute vacuum, which measures the amount of vacuum by means 
of the electron density between an anode and a cathode in the vacuum 
environment. The flow of electrons in the electron path is pro- 
portional to the vacuum or lack of air molecules. . ae 


One thousandth of a cece a x10 3, 


. 


NOTE: The saine prefixes also apply to electrical units, such as 
‘ milamperes, microwetts, millivolts, microfarads, etc. 


A high-energy battery, usually not recharged (though some will accept — 
limited recharging for ground test purposes), and used as a primary 
electrical power source during flight. Nickel/ cadmium or silver /sinc 


; voltaic cells with @ caustic alkaline electrolyte are the most: common 
types. : : 


Readiness days, counting in reverse ior countdown fashion) to launch. 
R-6 ts wovilly the sisth norenal work day befure launch without over- 
Slane meriots Shine: 





Term 
Ramp-down 
(in the CR cameras) 


Real time 


fe.g., real time data : 


transmission) 


Real time operation 


Recovery capsule 


« 


Reef (as a sail, 
‘or parachute) 
(Also disreef) 


Regenerative cooling 
{or heating) 


Resolution (or re- 
- solving power, of a 
photographic lens) 


EE-12 


. gathered in and held in restraint. and the means: used to restrain the’ oa 
. unwanted area (e. g.. a reefing line). 


: Agena rocket engine) to increase its energy content (specific heat) © 





_ Definition 
The reduction of speed or seatiogal velocity under controlled power. ; 
or voltage, 43 opposed to coasting to a random Stop without power 
Also, the recorded shape of the voltage- level wave as the cameras | 


ate brought to, a tontrojied stop in a homed position after each 


Key Vay x 
| 
7 


operation. ‘ = ees tae 


The natura] time at the actual time of an event, as measured second 
after second by the rotation of the earth and apparent position of the 


sun. A clock measures real time. . : 43 a my 


‘Operation of a device-(e.g., a T/M System or computer) during the-> 
actual time uc the related physical processes occur. 


.Recovery. vehicle. : 
That part of the SRY which is actualy recovered: composed of the 
capsule assembly suspended from the deploved parachute seals | 


‘ Enis, aa Sal is aetes in the recovery function. 


Ts reduce the area, or. cesiiein a pert ofa sail (or parachute), to 
control the pull tor drag) in a wind or airstream. “Also, the ares. 


Disreef is the release of the . 
restraining devices to’allow full use of the added open area in the - 
airstream. . 


The absorption of heat erfergy into a fluid (e. t. the oxidizer for the 
In the case of the 
‘Agena rocket engine, the oxidizer is passed through external coils to . 
cool the combustion chamber and nozzle throat, and the latent heat 


from heat sources that would otherwise be wasted. 


* absorbed by the IRFNA, enroute to the head of the chamber, increases 
_ the energy of the reaction with the fuel. Thus: the heat passes back 


up to the head of the combustion chamber in the IRFNA. and is re- 
generated and re-used. 


The ability of a lens to image closely spaced steels ‘80 that they sre 
recognizable as individual objects. It is usually expressed in the 
metric system as “n lines /mm, “ and varies both redially and tan- 
gettially with the angular distance out from the optical azis or center 
of the lens. A single value to express the overall resolution perfor- 
mence required within the entire field of view of a lens is the Area | 
Weigtted Average Rgeoclution (AWAR) velve. This is generally some- 


what lower than the oe resclmtion at any one point of the 


: . . - -_ 
4 : : 
. 7 - 








a 


.™ 
=: 


: naa: a 


Sear latch 


{or sear} 


Secondary battery 
(Flight) 


lens. The AWAR resolution is usually measured at the: optimum 


ia output /Ib 





sO . +” Definition | 


plane of critical focus for the entire lens field, and is the implied 


performance unless otherwise stated. ‘ 


An oscillographic recorder made ee used 
extensively in‘aerospace systems testing to record electricalielec- 


tronic data for. analysis se simultaneous functions or events. 


In mechanical devices: a. latch to hold a mechanism inacocked  - 
position: such as the sear which releases the ‘hammer of @ gun when 
the trigger 13 pulléd. The dimple motors in ‘the «aterseal assemblies. 
and the film aperture doors ‘on the DISIC conic bulkhead, release - 
sear-type latches which hald the spring- powered, Revices in a cocked 
or open position until the sear is tripped. .* ‘. ae 


Batteries built for long. life and frequent recharging at ii wee rated. - 
af active materiais. These batteries are usually recharged 
just prior to Slight, or & means of. recharging in flight (such as solar 

* panels, ete. ny 1s necéssary!for long- ‘duration fights where bower must 
be conserved for long per:ads of operation. “Nickel hydroxite /eadyniurn 


hydrozide with a caustic alkaline electrolyte is the usual construction. 


Secure commands 


Slew (es in’ camerx 


operation, or ia IMC 


subsystem operation) 


* 


Slit width 


2 


Special- purpose éomnianes that remain “locked out" 


“ except when some 


_ type of unlocking codd a R. 


a particular pulse sequence or aimiles 


type of device) .is presem in the signal 


This requires. a decoding 


* 
. 


device to unlock only the coded eee and reject an other signals not 
having the proper code -"* 


* To twist or turn about a fixed point or axis. As used in J-3 system 
terminology. to move ahead (or back) rapidly out of the ‘normal timed 
sequence, ds with rapid take-up of film before watersea) operation in = 
preparation for SRV recovery, or the rapid ‘r&ura to @ null voltage on 
the sine- -function potertiometers of the IMC slope sevgrammer between 


operational runs. Te * 


ae 


gs 


a 


aa 


The width.of the slit aperture in front of the focal 1 plane of the pan- i, 


oramic camers, through “which the film is exposed. The total exposure “a. 


is determined by the width of the slit and the angular melee. of 
rotation.’ “ ; 2's 


_ @ i, es 





e 
. 
. 
- 


* 





os Term 
Slope programmer 
{or orbital sine 


function generator) 


Specific impulse. 


(propellant) 


Squib 


(pyrotechnic) 


e 


Start, Half-Cycle, 

and Delay Start 

. positions .(on the V/h 

transducer, or slope 

programmer, and: 

a the calibration of 
these for T/M read- 

. Qut in orbit) 


Nepper Motor 


stepe or rotational increments. = ssi. nf 7 


EE-14. 


- voltages for the panoramic camera system and the yaw signal to the 


“flight) are compared with the baseline curve date from systems tests 


* _@ Definition , s 


“The compound sine- Tunction signai generator (also calied orbital) as 
sine functibe¥generator) used to generate the [IMC rate control t 


Agena guidance system. : 


e324 


The.thrust per unit weight - -rate of flow, or the total impulse (in « 


lb. -seconds) divided by the weight of propellant (in ibs.) as 

expressed by the ratio Bosse: In overall specific impulse, the 

total weight of the rocket is used rather than the weight of the pro- 

pellant. 7 : : ' pi i" 


. 


A small, electrically or mechanically fired explosive charge. 
generating large amounts of gases and/or heat, and used as a single. 
function, nonrepeating propulsion device to actuate piston- type ‘ 
mechanical devices; or to ignite another larger element in an — 
explosive train, such as firing a solid- - propellant grain ina rocket. 
motor. Pin pullers, "door ejectors, and dimple motors (in which the. i ) ' 
dimpled end of the squib case ‘itself becomes the actuating piston) are nee 
all examples of piston-actuated, one-shot propulsion devices, i sy cee 


The IMC subsystem is ‘capable of generating a family of 8000'curves: 
to fit’ a wide assortment of orbital parameters... The starting level, © = * | 


_balreycle (or peak) Voltages, and the angular velocity of the V/h 


Sine function generator (a motor-driven potentiometer), determine | 
the amplitude and the period of the. basic Vin curve, and together” a 
these determine the’ slope of the curve. The Delay Start capability 
altows synchronization. between the V/h ratio carve (cycle rate a 


. control of the CR cameras) and any segment of the ellipsoid formed 


by the orbit. The purpose is to corredt or adjust the. slope of the . 
Vib curve generated to coincide with the true orbit generated by the . 
satellite, rather than the nominal planned orbit on which the orbital 
programmer tapes were cut for the atored. programs. It is not 
feasible to tent all gooo curves for the slope programmer during 


systems. tests, ‘s0 a representative family of the most frequently — 


used curves are calibrated in test as baseline data for flight opera- 
tiom. The T/M output of these curves (or' of curves nearest them in 


* 


to check on the operation of the CR camera system in flight. o: 


An electromagnetic device for moving a mechanical part through 
discrete afeps of operation or rotation by use of discrete Voltage 
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Term 
(0) Sun angle, “ 


(photographic) 


a) Sun angie 
(beta angle) 


Theodolite | 


T/M link 


* 


; the satellite vehicle. A distinction is usually made. between vk 





" Definition : ; on ; 
The ‘iecdi elevation of the sun above the horizon {hour angie) at the 
target. — being photographed, as it aliects" the general itiumination 
of the scene (shadows, etc.). . 

The angle formed by the intersection of the earth/sun Line and the 
plane of the satellite's. orbit at the cemer of the earth. It is used 

in thermodynéimic heat’ transfer éalculations to represent the 
variations in total radiant Mux falling on the satellite (at various 
angles between the orbital: plane and the éarth/sun line). It also 
affects the quantity and quality of the radiant visual flux reflected 
back to’the: cameras from the terrain below. 58 . 


A precisicn optical instrument for precise measurement of angles “and 
angular relationships. in the CR camera resdlution- ~theodolite tests, 


” theodolites are used to measure the angular relationships between. 


se each pair of CR cameras is.also medsured and celib 


the two horizon auxiliary cameras that are incorporated as part of 

each CR camera and the center of format of the panoremic jens of 

each camera.-. The convergent- ~ stereo angle =o cameras of see 
ates as part of - 

ia systems. optical, performance tests. ; - : : Son, oF 

The telemetry transmitter in the Agena, “anid the receiver and record- 

ing equipment in the various [crowed stations. for transmitting ihe. 

Ti M data generated at the various instrumentation points: throughout 


“internal Ti subsystem (which includes. the verious sensors and THM, 
irfstrumentation devices, plus thé signal conditioners meester to pre 

pare the TIM signals to feed into the VCO of the T/iM transmitter. 

and the T/M link which is the external RF corimunication link between, | 

- the satellite vehicle and the ground stations. Together. they form the” ie 
Tim system. . ; ee 








‘Term - wa , : Definition 


Tracking station ae A orm of Systems time by which the activities and tasks ‘of a world- 
time ; ae wide network of satellite tracking stations can be synchronized and” i 
e\ ; : * controlled trom a singie point. As local time. * reat time for he: \ . 
. locaticn? is different at each “Sagking stiRion, ‘ usual starting poiat aie 
for tracking systems time is the Tastant ot bobster ‘ignition at the 
launch site. Each of the tracking’ stations ‘tren eérrelates this event: 
to loca) real time (ships and aircraft et sea, to G venwich mean tire 
-for navigation purposes). for betger comprehension of elapded time . 
ane oe intervals at each lecation. ‘Elapsed tracking systems time. in prepara- ; , 
"  tign for the zero-poigt event, is cohtrgpied: b by the countdown procedure 
a . ona graphic time-scale plot, the mins nuribers to the left of z¢ro). 





‘Events after ignition then become postive on the systems time seale. . 
and can be readily correlated-to the reai-time situation at each, of the 


tracking stations on the Tine as neeesenry . 


Transducer’. . Any of various types of, devices ‘which, when properly calibrated, 
(pressure, V,/h, _ * change measurements ‘from one type of unit to another.” Most ofthe 
film footage, etc.) transducers used in J-3 are for the purpose of TIM rhonitoring ‘of: oe 

ee ” various functions. or events in which the transducer output to the ‘TIM eo Rie “ 
“. et system is a calibrated voltage ievel or curve in the 0 to. ‘$ vbe | range. ‘of | 
sae Thus, the presaurt transducer: converts*gas- ~bottle. pressures | front. . 
P 0,to 3600 psia into a 0 to 53 VDC TiM signa proportional to. the + as 
‘ pressure applied: at is a form of peesqure RRL OTMeIRE) ; The | ooo “a ‘a | 

‘okher T/M transducers operate ‘on stmilar plectromechanical prin: ae e = 

q = cs ‘ciples. le BS wes Pe ee ore oe a. ‘ 


_™/ fe 7 a e i8 ‘ ‘ 


_ Transistor /resiator * An electaonic devite capable of retaining or storing ‘idformation, and. oe a ; 
Tee register " made ‘dp of transistor/résistor logic modules. It is one of many forms: : Teale 
of memory devices, = = mid 7 a 


_—— a » . 
Transponder A specialized radar traramitter- -receiver system Hesikned ot ranamit © he ee 
signals automatically when the Proper interrogation code ived. " * ee - 





Uliage The amount that a vessel (e.g... a tank) lacks of being full, . (Wantage, asa! a . 


- (ullage control) - OF that amount which is lacking. } - . ef ee ae . 7 | 


*. “« 
+. * 


Umbilicel an The quickly detachable cabdies, ‘hesea, preasure lines, "ete. : * ghich oe . , : 4 
(cable, hose, etc.) | connect’a launch vehicle to the auzilisry ground equipment oathe = 2 * 

: ; : launch pad or in the blockhowse prior to launch. - The chanections are sty 
designed 2 break away quick .v and easily, without deflecting tbe aw 2 
weblcle feat batore or during, .inatt: ith Ae os oe | 


. i =@< 
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-. i : ~ e ae, 
Term :° 
*, i 
UNCLE : 
{commands) | : 
a SA aoe oo : - syaterh.. prratings= a the ‘UHR eeqweney Fange of the electro oie F 
7 or 3 = magnetit spectrum)” ue = : oe — Se 7 
Unity gain we 7 : Gain is the increase. iv sighal strength or sigoa) omer. ‘usually | = 
a, Ba ey 7 expresséd as the. patio of output power te input power ‘in decibels. * 2 ¥ . 
2 : aa oe baity gain is when the ratio of —— to hoc is 1 to }, and Both are, 
. . re equal. Pe : - : re 2 a ae aes a 7 
Unsymmetrical A‘ volatile, liquid 0 organic hydrocarban used as the fuel” in a. bipre: 
:dimethylene, eliant rocket engine; usually’ with a hypergolic. oxidizer. (e.g..- ote N 


“hydrazine (UDMH) | 


' Vehigle time 


° Velcro.geal 


, Waterseal 
(film cutter) 


" Water-seals . 
] 


‘ 
- ob ° 
af 


‘inhibited red fuming nitric acid, ‘or. IRFNA, -as used in the Ns sc “¢. ot 


‘The elapsed interval (time) since the vehicle clock (or other time-_. a 


keeping or interval measuring device) was start _ Also, the binary age _ - 
“timeword reid out when the vehicle clock, or DR ite interrogated. “wpe rhe 
by an electr@gic pulse into the clock. As with any ‘other systems 3 

: timing device, it has no. ‘other meaning then to,forirelate evenis with: - 
"jn the system to which. it is sSplicable lin this ‘case, the satellite. ig 


: ‘ "vehictefuntil such time as wenicle time has beeyi correlated to resis.” ¥ 


time. | Then, events in the satellite, and.events on earth cam be corre- ae 

5: lated in real time (see systems time: and-rehl time operation). a x 

" The propiewiy frame of a qealing device. which consists of two Mat - | 
ve ribbons that t meshanically lock to form a seal, One’ ritbon consists . 
ae of any rows of small nylon hooks , and'the’ mating. Counterpart has 

a looped monqfilament: pile. . When the ive jurfaces are preased , or 

: al together, , the isons become-enmeshed eat the hooks ciao a igri | 


"Khe epnon is repeatable. Sag te <i : ee ae 
@_: . rN « : ¢ 


ae sy = 


: A Pyro released a vceaeica device mounted on the aft cover une, | ae ie 
SRV. ‘capsule to cut the film and .slose oft the aperture with 7 light - ee 
: tight waterproof eaai at some point prior to SRV recowry ? BE 


ee 


" Specialized arp terminology for film cutters, on the aft cher Gthe _. : 
_ SRV’ 9, that seal the openings ater cutting, the film so that the anaes! oe? 


: . is Tight -tight and water-tight. ane . oy : 
: eer: : . oy, ; . y owe 
Yaw ree ” In aeronautics or astror. sutics, the turning or deviation from the er 
wi ” | lire of Night by angular . .otion about the normal’ or vertical axis = 
* : ke = of the vehicle. *° . 7 . _* soe i —_ eae? ea . 
, . -* : . rs - q 4 - oe e 
e ao ve . e, ; ‘ 7 P 
. £ = .*,. a a z 
‘ Z ae See ee é 
% * . e 4 . . 2 
: ., ‘ s. 
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